HERBUQ\gAL 2- HELOACETAHI LDES This invention pertams to the field of

2-haLoi
hex bi gi
di
S|

r adi cal

cetanilides and their use i-#the agronomic arts, e.g., as

es. The prior art relevant tqg this invention includes nu
Nostir es of 2--hal oacetHrii$1 @& 40 2 -HALPRCRTAHY LB Sfhsubsti t uted or

§ ~

Ce R

4
12

tituted with a wide variety of substituents on the anilide nitrogen
at’dm and/or on the anilide ring including al kyl, al koxy, al koxyal kyl,
hal oal kyl , hal ogen, etc., radicals. As nore relevant to the invention

conpounds, 15 whi ¢h id 6 hen8Eber ipdte HYi. Havbnanad udrasas byl oxymet hyl

on_the ;anilide nitrogen, a. trifluoronethyl radical in gone ortho
posi?ion aAdNRhfst AGE EALd; eﬁr?"FnEﬂﬁka?%ecéée§
hydrogen i Britlas, o hgl ,ontshthepsitides.the closest 20

hea P AIRP™ A Sdi cal .

e

or
prior art known to

the inventor appears to be Bel gian Patent No.810.763 (British Patent No.
The nost relevant disclosures in the '763 patent are the generic
di scl osures of N al koThet ptiopr agitk\teleihsmitt ubedhis invention
al koxyet hyl,- 2-.chl or oacet ani | i des ich may b 5 sulstitypted _on the
i 11 e ) BN R BRI i TLeR oY RF W FThedne A LA fRS Cal <
selxrt ed fwhich ptayabet wfubatitalted ot ushingt habegdn wiikkya , wiblleoxy or

1 i not udod = pes s b s bk BETeRRR St e, APFLIAS] nie R BhEn, 7 (07 ©

1455474) .

i.ncl udes “speci

I ca

oné ortho

posit i on wahbd/exr semstheuanilhdehe iochdmakrudbngosilkiydn @E3depoyad Nunbers

W th

(

eXx

| ary species

20

25

30

35

hydrocarbyloxymethyl radical on the anilide ﬁitrogen, a
trifluvoromethyl radical in one ortho position and a
methyl radical or, in specific cases, an =thyl radical
or Hyd:ogen in the other ortho position, the closest
prior art known to the inventor.appears to be Bélgian
Patent No.810.763 (British Patent No. 1455474). The most relevant

disclosures in the '763 patent are the generic disclosures ot

N-alkoxyethyl- or alkyl-substituted

 alkoxyethyl-2-chloroacetanilides which miy be

substituted on the anilide ring at the ortho and meta
positions with one or more radicals selected from a
plurality of radicals including halogen, alkyl, alkoxy
or trifluoromethyl (—CFB). _In more particular, the
1list of compounds in Table II includes species
substituted with a -CF3
with ' no substituent in the other ortho position

radical in one ortho positicn

(Compound Numbers 37-48) and compounds having -CF3
substitution in a2 meta position with one ortho position
unsubstituted and the other ortho position substituted
with a methoxy radical (Compound Numbers 22-25) or a
chlorine 2tom (Compound Numbers 33-36). However, there

is no specific disclosure or exemplary spacies in the
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.o . -2- 763 patent of 2-hal oacetanilides
substituted with a -CF radical in one ortho position and a nethyl or 3 12/

ethyl radical in the other ortho posr131m1 as in the conpounds of this
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contrast, the corfpounds o nvention® are far't her aracterlzed
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t he conmpounds of %ﬁ? "763 patent and this 1nvention will be nad anest
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activity, select|V|t¥ weed- égntrql spectrum and 8 gg safet¥ CIher
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Application 2,402 983 Britigh | cation Nu 3
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Patent No. 74/{4Phnf¥ePnvention will be made manifest by reference
15 to the comparative herbicidal data herein clearly
establishiné the superiority of the invention compounds
in terms of unit activity, selectivity, weed-control
spectrum and crop safety.
Other pertinent prior art less relevant than
20. the above—méhtibned '763 patent-inciudes U. S. Patent
Numbers 3,966,811, and 4,152,137, German Application

2,402,983, British Application Nu@per 2,013,188 and
South Airican Patent Number 74/0767 (British Patent No 1455471).

Although these references contain generic disclosures of

- 25 C 2= haloacetanxlxdes which may 1nc1ude among other
substituénts -CF, substitution on the 2nilide ring, the

———— i s

only disclosures of any species of such compounds in
any of these references are found in said U. S. Patent
3,955,811 ané South African Patent No. 74/0767. Even

30 so, neither.of the '811 nor-'767 patents contain any
species of ortho'—CF3-$ubstituted compounds generally
or more particularly, such compounds further

&

substituted in the other ortho position with a methyl

or ethyl radical; the only -CF3—substituted species

35 discloséa in these pateﬁts are metafcra-substituted

compounds. Moreover, like the above '7523 Belgian
. patent, both of the '811 U. S. patant and '757 South -



ho - CF3-substituted conpounds generally or nore particularly, such
dnpounds further substituted in tAe other ortho p05|t|on with a met hyl or
ethyl radical; .the onl -sybstituted speC|es 35 di scl osed in these
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Table 3 of -Cfd sulsSt phatbon Sanghendnid.ide/ dingshovBven sest sughor

seriously iy, &ersd BrdnLd§0k], " iRdeFIRGteS 4Ha incomplete. - For
example, said '763 patent discloses limited herbicidal
data for only one -CF3-substituted compound, viz.,

15 Compound No. 37 (which is the same compound as in
Example 2), i.e., 2-triflucromethyl-N- :
(2'-methoxyethyl)~-2-chloro~acetanilide. In Table 3 of
said '753 patent, Compound No..37 is shown to destroy
or seriously injure certain unidentified species of

20 “Cuperus®, Setaria, Digitaria and Echinochloa, with
little injury to the weeds Avena fatua and an
unidentified species of Lolium in certain crops. The
lack of specific identity of five of the six weeds
tested precludes a meaningful evaluation of thé

25 - herbicidal efficacy of said Compound 37.°

Similarly, said '757 South African patent
discloses limited herbicidal data for only one'-CF3-
substituted compound, viz., Compound No. 78, i.e., 2,5-
dimethyl—B-trifluoromethyl—v-(2'-methoxyethy1)-“-2-

30 chloroacetanilide. The only herbicidal data disclosed
for Compound No. 78 is in Example 5 wherein Compound
No. 78 is said to exhlbit.very.strong growth inhibition

.of four species of grass weeds. However, there is no
laboratory or field data disclosed in said '757 patent

@: so, neither of the '811 - nor- '767 patents contain any species of
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5.

35 relative to the effect of Compound No. 78 on any crop
or whether that compound exhibits selective control of
any weed in any crop, thus rendering any meaningful



20 . " Cuperus", Setaria, Digitaria and Echinochloa, with little injury (ZZZ)
to the 'weeds Avena fatua and an unidentified species of Loliumin certain
crops. The lack of specific identity of4f|ve of the six weeds tested

precl udes a neanlngful eval uation of the 25 herb|C|daI efficacy of said
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the hard-to-kill gerennla weeds, quackgrass, yellow and purpl e nutsedges
and a broad speci9eRt i ajnliAsongEagSy( Shattersany n@laxandrrarass.- kil |

annual grass weepsrmha%aspedhtag1nebmsomha&s;m§mﬁ§aﬂm wild

alexandergrass (£¥§§g“m§{ietplantggrqea)an%aQtéﬁgra éa Ezéﬂhgrass),

' while also contrclling or suppressing other noxlous

15 perennial and annual weeds, e.g, fall panicum, .
smartweed, lambsquarters, pigweed, foxtails (e.g.}
giant and yellow), crabgrass, barnyardgrass,

-morningglory, velvetleaf, cocklebur, purslane, hemp
. sesbania, prickly sida, etc. .

20. A highly useful and desirable property of
herbicides is the ability to maintain weed control over
an extended period of time, the longer the bettear,
during each crap season. With many prior art
herbicides, weed control is adequate only for 2 or 3

25 weeks, or, in some superior cases, perhaps up to 4-6 -
weeks, before the chemical loses its effective
phytotoxic properties. Accordingly, one disadvantage ..

' of most prior art herbicides is their relatxvely short
soil longevity.

30 Another disadvantage of some prior art
herbicides,_scmewhat'rela;ed to soil longevity under
normal weather conditions, is the lack of weed control
persistence under heavy. rainfall which inactivates many
herbicides. ’

n

35 : A further disadvantage of many prior art
‘herbicides is limitation of their use in specified
types of soil, i.e., while some herbicides are
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And, finally, a disadvantage in some
herbicides is the nécessity to adopt and maintain
special handling procedures due to the toxic nature
‘thereof. Hence, a Eurther'desideratum is that a
herbicide be safe to handle, ' '

It is, therefore, an'object of this invention
to provide a group of herbicidal compounds which
overcome the above~mentioned disadvantages of the prior
art and provide a multiplicity of advantages heretofore
unachieved in a single group of herbicides.

It is an object of this invention to provide
herbicides which control and/or suppress hard-to-kill

" perennial and annual weeds such as described ébove,
while maintaining crop safety in a plurality of crops,
particularly corn and soybeans, and others including
cotton, peanuts, rape, bush beans, wheat and/or |
sorghum.

It is a further object of this inventidn to
provide herbicidal effectiveness in the soil for
periods ranging up to 12 weeks. .

Yet another object of this invention is to
provide herbicides which resist leaching and dilution
due to high moisture conditions, e.g., as heavy
rainfall.
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Yet another disadvantage of many prior art herbicides is the limtation to
a particular effective node of application, i.e., as a preenergence
surface application or as'a soil incorporation, pre- and/or 10

post - pl ant node_of application. It is highly desirable to be able to apply

a herbicide in any node &t idpbl#rathen, oRdecker iy "W iRt bbPIcafi 5f%or
SO IALNCOr por abi 805 s48% Jfd ity BB SAHYRA! A4R let ST IS overhar biigiedes
is the necessity to adopt and naintain special handling procedures due-to
the toxic natuf2ngReedofso Hehcee -%- # uf 8RB NGe Sir@8Y AtIBFHT P ERAL™ a°R8PBEi de
be safe to hangdbeneblyl T1dy6d0d Oh@ckan object of this invention 20 to

provi de a group of herbicidal co unds whi ch overconge 1 he, above- genti oned
di sadvant®ges of the pri &"%tieé%é)}SFB&FﬁE Qqnﬁ\"ﬁ &ﬁ%’t?‘%?saagan étées
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Mai nt ai ni ng crapdsbietsp iiln ingdrpatatjont. crops, particularly corn and

soybeans, and ot hers ind#¥u5¥h§8£§ Ngg ﬁa@Wfﬁn%€§¥%of“%ﬁbpﬂ@?SiCWW§g

and/ or 30 sorghum It.is a efr ~obj ect I's 1hvention to provide
Her bi ci dad ef feft thdsednvient iwn sthatf theyepirgdsSatmAnt) (fALHLE2NReeks

Yet anot her Qb&sg&-gg_%md%j{%§r$}gg barks .35 provi de herbici des which
resi st | eaching and “di I'ut1 on eto ﬁlgﬁ noi sture conditions, ,e.g., .as
heavy rainfall. The above ané¢ other objects of the invention

will become more apparent from the detailed description
below. ' '

15
The Present invention relates to herbicidally

active compounds, herbicidal compositions containing
these compounds as active ingredients and herbicidal
method of use of saidfcdmpdSitioﬂs in particular crops.

20 _ '~ It has now been found that a selective group
of 2-haloacetanilides characterized by specific
combinations of specific hydrocarbyl-
oxymethyl radicals on the anilide nitrogen atom, a

| ‘ trifluoromethyl (-CF,;) radical in one ortho position

25 and a methyl or ethyl radical or hydrogern atom in the
other ortho position possess unexpectesdly superior and
outstanding herbicidal properties vis-a-vis prior art
herbicides, including homologous compounds of the most
relevant prior art. _ _

30 | . A primary feature of the herbicidal
compositions of this invention is their ability to
conﬁrol a wide spectrum of weeds, including weeds
controllable by current herbicides and, additionally, a

. plurality of weeds which, individually and/or |

*35 _ collecﬁgvely, have heretofore escaped control by a

single class of known herbicides, while maintaining

5w

crop safety with respect to one or more of a plurality

z
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ar ent e l;ed o] | ow._,15 The pLesen Jd hyvention
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cont ai niof thise ioveotidn dswetbeeni figued et etz pabbieciodal net hod of

use of s S i v It has now
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speci f i cresiisit@mt cmetehnspécﬂnd: agounelawiggids .owmah hqs the&i cals on the &

ani l'i de 95&5999@% oaaaeﬁg[aééyor,ggfibw a(adcg’)r;f]laéj'ﬁ ortho

position or et radi cal dr ogen a?om I n the other
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Propert] &gaykyedd/y 1 bRl ELD! fidG8ed %ﬁaJda&mM"glr% conpounds

of the nobst rel evantd)ﬁrlor eature of the
her bi ci ddBchopsoseedhings Jtorhmsomeﬂss@nsrxgttmqamol ity to control a

wi de spegi pXEh@le FFSSs , | Pelxdl NayPEES, wild proso millet, red

rice, itchgrass and other noxious weeds such as fall

@- Still another object of this vaentlon S the provi si on or herbicides

15 ' panicum, foxtails, barnyardgrass, crabgrass, etc. Weed
stand téd_uction has a21so been achieved in resistant
weeds such as ragweed, velvetleaf, morningglory;
cocklebur, purslane, etc. ' _

The compounds of this invention are

20 characterized by the formula "
=
0
]
ClCH C CH OR

wherein R is Cy-5 alkyl or alkoxyalkyl or alkenyl or
alkynyl having up to 5 carbon atoms and -
: Ry is hydrogen, methyl o;.ethyl; provided .
25 thats _ |
When Rl is hydrogen, R is isopropyl and
N When Rl is ethyl, R is ethyl, n-propyl or
isopropyl.
Preferred compounds{of this invention are

30 conpounds wherein Rl in the above formula is methyl or
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control |l able by current herbicides and, additionally, a plurality of meéds(ij

whi ¢h, individually and/or 35 col l ectively, have heretofore escaped
control by a single class ‘'of known herbicides, while nmaintaining crop
safety with respect :t.o one or nore of <Bplurality - -7- of crops

i ncluding, parti‘cularly, corn and soyp%gn , but others such as cotton,
peandls, rape, "s‘d?’glnuﬁ%(“v@gé _gﬂ(‘fzs.r;aﬁ‘ dodhS2d4fde privgt w9ty bi ¢i des
are useful for manteotédn otty tafi snveiadtentd ivH W HNfSllowsOCCASI ON

certain resistant e the unigye herbici.des of this invention have been
found to be capabfweﬁffg§ﬁfT§§§qﬂg,5r FredH4P Qs REs hy ag%xgrality of
resi stant perennial and anndal Wweeds, such as the perennial s quackgrass,

yel | ow and purpl e qWiREHPERox M e thy13231A A OAU Al St 1 aSpnPEhgkLy-si da,
henp sesbani a, smdiigedackea qqqaghers, pi gweed and annual grassées such as
seedl i ng johnsongrass, shattercane, al exandergrass, Texas panicum wld
proso mllet, rednNdi¢esopt6pekah®tigd )ainert i Wioneadsl ssichnashial-b-15
pani cum foxtail s,chbéryaedganigigeabgrass, etc. Wed stand reduction has
al so been achieved in resistant weeds such as ragweed, velvetl eaf,

mor ni nggl ory, cocki-ebisobpusiymeehydle 2 "Her iddgorortst nfl4811smetihghtRon are

2B Quar acteri 2l dyoehetdopidibde.0 C CH2C /CH2OR [err] wherein Ris
[err] al kyl or al koxyal kyl or al kenyl or ‘al kynyl having up to 5 carbon
atons and - N-(ethoxynethyl)~2'~trifluoromethyl-6'-ethyl-2-

chloroacetanilide.

N- (n-propoxymethyl)-2'~trifluoromethyl-6'-ethyl-2-
chloroacetanilide. _

.15 N- (isopropoxymethyl)-2'-trifluoromethyl-6'-ethyl-2-
: chloroacetanilide.

Other compounds of this invention will be
described below:—-“_—m i
| The utility of the compounds of this
20 " invention as the active ingrééient in herbicidal
conpositions formulated therewith and the method of use
thereof will be described below. ) _;
~ The compounds of this invention.may be made
25 by the N-alkylation of the anion of the appropriate
secondary 2-haloacetanilide with an alkylating agent
under basic conditions as exemplified in Example 1
herein. Modification of said N-alkylation process involves the
in-situ preparation of halomethyl alkyl ethers used as

i 30 starting materials in said N-alkylation process and 1is
described in Example 2 for preparing'another;gmnpung\
= of the invention. :



I s hydrogen, nethyllor et hyl; provided 25 that: When R is hydrogen,
tR/is i sopropyl and When R is ethyl, Ris ethyl, n-propyl or isopropyl.

referred, conpounds of this invention are 30 conpounds wherein R in
t he above fornula is nethyl or o ethyl and Ris a [err], allkyl
radical. |Individual preferred conpound of this invention are as follows:
N- (ethoxynethyl)-2 '-trifluororethyl-6 '4ethlylr2- chl oroacetanilide »/5
N- (n- propoxynethyl)-2'-trifluoronethyl-6"'-nethyl-2-. chloroacetanil ide..

N- (i1 sopropoxynet hyl ) -2 -triquoronethyI-G - net hyl - -_chloroacctanil ide. N
(i sobutoxynmethyl) -2 '-trifluoronmethyl-6 '-nethyl-2- 10

chl oroacet ani |l i de. hL(ethoxynethylhﬁ%mgféfﬂuoronethyl 6' - et hyl -

chl oroacetanilide. N-(n- pr opoxynet rif | uoronethyl-6"-ethyl-
chl oroacetanilide. 15 N (i'sopropoxynet hyl)-2
"etrifl uororret hyl - 6' - ehidgl e&a@lwwmd | e ﬁéparaoﬁpnuaﬁs of this

vent! on M LeBRodFRSERRTT-S- B iR A i A RERROIPAMIR gt 0 0%+
therewi th cacetamibddeaod of use thereof will be described bel ow. The
conpgunds of this i nvgaLip@] #1%b rifme il -6 *~nethyl-2-chloroacetani-~ -
lide, 4.02 gm (0.016 mol), chloromethyl ethyl ether,
3.02 gm (0.032 mol) and benzyl triethylammonium
bromide, 2.0 g, (phase transfer catalyst) were mixed in
75 ml of methylene chloride in-a 500 ml round bottom
10 flask equipped'with mechanical stirrer and thermometer.
Sodium ﬁydrdxiée (50%), 15 ml, were added all at once
with vigorous stirring giving rise to an exotherm to
26°C. After about S minutes gas chromatography
indicated that the reaction was complete. After 15
1S minutes. ice and water were added, the layers separated
" and the organic layer washed with 2.5% sodium-chloride,
dried, filtered and stripped. The dark-colored residue
was distilled on a Kugelrohr and 3.4 g of a yellow oil
fraction boiling at llO—L15°c at 0.1 mm collected.
20 . This fraction was taken up in cyclohexane and purifiad
by HPLC using 20% ethyl acetate in cyclohexane.
Further distillation of peak fraction by Kugelrohr
yielded 3.2 gm (65% yield) of colorless oil, b.p.
130-110%¢ at 0.1 mm Hg; on standing a white solid, M.De

25 41°C-43° C crystallized out,
Anal. for-cl3 1S_CIF3N02(%-)._ Elemeng : Theo;y. Found
' o 50.41 = 50.02
g 4,88 4,31
| N 4.52 4.38 .
30 Example 2 '

This example illustrates the use of an
improved alternative process by which the compounds of
this invention may be prepared. A feature of the

W



25 by the N-al kylation of the anion of the approprlate secondary

2-hal oacetanilide with an. al kylating agent under basic conditions as
exenplified in Exanple 1 herein. Mdification of said Nalkylation process
invol ves the /- in-situ preparation of Honethyl alkyl ethers used as 30
starting materials .in said N—alk Iatlogigrocess and,is descrihbed in

Exangle 2 for pr&FFTno®inbPAs: fthak iRvEAtPoAOTRAtERIRE 1
Thi s exanpl e de&mw&ixylhe1pgepgmuJ(Nthﬁs eFfectlng a more efficient,

N—(ethoxynethyu) 2 uorq 6' -met hyl] -2-chloro- acetanilide. 5
2' - Tr|f|uororret'hy°1“°é’t'{ i Niks 2séﬁﬁ¥°&roai’cpe%%$¥1°’|‘rde, 4.02 gm (0.016 nol),

chl or onet hyl ethyl et her, A3sm2rgw|@m(££hytﬁﬁe allydehzgbnbdmeehiyll agtosg um
brom de, . 52-0 97 @ ecdr f at_al 7 ne
chl ori de in a gd& Wr%n@g ﬁ%ﬁn g’dy%gr ﬁ“éeqq%%g ae%' Ehrrgﬁmnﬁ% f}}q.ﬁ
stirrer and th&oddmeirerl0@om umthpertdnyiloen g Mertsensplmne sdded o Y echit
once with vi 90&9U%r§tiéé's98t9kvbﬁ%l ata e, ﬁ'ﬁﬁxféhtﬁ 48N 1h91706F acdyF

about 5 minutes gas, ¢ ronatograg i cat'ed e reaction was
conpl ete. AftePregige addedpyt §teﬁc§ﬂ$ﬁ$*nae#OVwﬁﬁpﬂﬁdéﬁ mipatieder s

separ ated and uhcsorgaanw ¢PS’%OWSBQd2W-ttrE12f15sz&%H§T¥fH O(rj' de, dried,
| ed on a -

filtered and stri k- col ored resj due was
Kugel roR® and 3. Zg'%tg?yla%eg"agﬁfel recetanilideand % dion10f[ berpl 0.1 M
col lected. 20 triethyddnimenion m;o&abenme radged oheﬁﬁﬁeYand purified by
HPLC usi ng 2096e#$§ cetate |§o exane. t&; I St ation of peak
fraction by Kugé r}riakﬁteﬁ &8 68’%’ﬁ éﬁ% | BF |RRE .o | G35 .

chromatography 1ndxcated complete reaction after about

5 minutes. Ice and water were added to the nmixture to

15 effect phase separation and the organic phase was then

separated, dried, filtered and stripped. The residue

was vacuum distilled on a short path still to yield 4.2

gm (77% yield) of clear, colorless oil, b.p. 150-159°C

at 0.05 mnm Hg. : . '

20 A@al for C14HI7CIF3ﬂ03 (3) " Element Theory Foundé ]
o4 49.49 49.33
H 5.04 . 5.04
N 4,12 4.08

» The product was identified as
25 N-(2-methoxyethoxymethyl)-2'-trifluoromethyl-
5'-methyl-2-chlorocacetanilide.
If the N-alkylation procass is allowed to

develop too high_or- too low temperatures, various -..:.~ - -
impurities nay;be generated, e.g., sec-anilide, .

. 30 corresponding imidate, ol ~alkoxyamide or

' diietoplpera21nes. Such impuritxes may be removed by

‘B washing the organic layer with a dilute aqueocus salt of
acid solution, e.3., 2-3% NaCl or 5% HCl,

; _ Examples 3;15 ) | %
" 35 . -~ Following substantially the same procedures,

quantities of reactants and general reaction conditions

as described in Examples 1 or 2, but substituting the



ystallized out. Anal. for C 3HL5CF3N02(% . El enent Theory Found C
.41 50.02 H 4.88 4. 8h1N 4.52- 4.38 30
Exanpl e 2 This exanple illustrates the use of an inproved alternative
process by wﬁP@Hﬂﬂhéiiﬂnﬁiﬁﬁﬁinﬁ-$¢#33$hbe@eiepdna?kbéamdaga@@&n#\feaggre-
of the  -1Q0p BbHREATS tHe ldHS FPURLE, 'éﬁé"ﬂ c_bﬂpé-hhasf.%%}ed% fed hf o
and sinple-

al kyl ati ng ag nt, thus effecting a nore erficient, econom ca

operation. ACBRUPPPVS fuRHIchALR \RIAPADIIHEthgRecERBPOTNdS axe3 gm (0. 096
ol ) and par denmdifdedyde, Tablde am (0.048 nol) in 100 nl of nethyl ene

chl ori de solvent was cooled. in an ice viater bath and 5.9 gm (0.048 nol) . of
acetyl brom de added. After stirring for about 45 m nutes, 4.03 gm (0.015
mol) of 2'-trifluoronethyl- 10 - 5 -methyl -2-chloro-acetanilide and 2.0
gn of benzyl triethylamoniumchloride were added. Fifty mlliliters of 50%
NaCH were added all at once. Gas chromatography indicated conplete reaction
after about 5 mnutes. Ice and water were added to the m xture to 15

ef fect phase separation and the organic phase was then separated, dried,
filtered and stripped. The residue was vacuumdistilled on a short path
still tovyield 4.2 gm (77% yvyield) of clear, colorless oil, b.p. 150-160 C =
at 0.05 mm Hg. 20 Anal . for [err](l) El ement Theory Found

(j%BO-[err] at 0.1 mmHg; on standing a white solid, h]p. 25 41C-[err]
0

¥

'“‘.’)



C 49. 49 49. 33 H. 5.04 5.04 N 4.12 - 4.08 . The

‘product was identified ai 25 N ol

N ( 2- met hoxyet hoxynet-hyl )-2' -trifl uoronet hy

5'(nethyl 2ychlorgacetgnrlrde If the N-alkgbation process s allowed to
devel op too hrgh or togul ow tenperatures, various i npurities may-be T
geneygted, e.g., sec- agl i ﬁb$$0 o Ford Slond ga i mvdete, 2I$ﬁ}<y2r@me or

: drketoprperazrnes rrrr S may e r émbved BY Wﬁshkqg‘;hglgr ani c
layer with a dil ute.qaq&éous’ sa :of aci da SoTut fpA,e. § T 9-3% NaClwor 5% -
HCL. Exanpl es 3-153535 Fol | owi ng substantrally t he sane
procedures, quanti es%f reactants and general l.lr‘ieaction conditionstas
descri bed in Exanpl or ut ti mngztdien OpLid i ng
sec-anilide and ng | afd ng:égesrt'r)t t-o-gita%%t-he "R prohc‘:i‘% pgt*h&f %orsr}gounds
according to the aboveS oreul & ar@ prep d‘," t e co@ﬁdﬁdsmamer |de:mterf|ed

in Table I. 12- [erg [err] [err] [err] [err]
)
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Compound

X

N-(sec~butoxymethyl)~2'~trifluoro-
methyl-6'-methyl-2-chloroacet-

methyl-6'-methyl-2-chloroacet-
anilide

methyl-G'fmethy1—2~chloroacet-
N-(n-butomeethyl)-Z'-trifluoro-
anilide

N-(methoxymethyl)-2'-trifluoro-
anilide

N- (isopropoxymethyl) -2'-trifluoro-
N- (n-propoxymethyl)-2'-trifluoro-
methyl-6'-methyl-2~chloroacetan

mgthyl—2fchloroacetanilide

lide
lide

methyl-6"'-methyl-2-chloroacetani-
lide

N—(isopropoxymethyl)-2'—tfif1uoro—
methyl-6'-methyl-2-chloroacetani-
N- (isobutoxymethyl) ~2'-trifluoro-

Example

No.

3

4
..5 |
6

2

8

9
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- _ A+
[err] [err] [err] [err] [err] [erEl$-04 .. [err] [err] [err] [err] [érr]L"///
. The. secondary anilide starting nmaterials used in the above exanples to
prepare the conpund§iof sétennaventirot e subrabhg Mﬁﬁxﬂxﬁﬂ%yUSEd

convent | ofia + G0l QEARAPIY ALEPB-Ot ol e APREOPLOG! BoRELIRIE Y NEngs S

exenplified Ln Exa hi's “ex ustrates t he
preparti onvofmt-hens@rcmdwytahﬂm MB:‘H??}M'-F nby neeariealt 119@3:3 to prepare a-

t ot d of
oo 8P BBERYUL fhn OFC cRXOHRSrqe Fara’ BE LhAry onfliPDART B

d|§5d\ﬂﬁ?*ﬁm951ﬁ1&ﬁ il Bepepigd 18 #rkpw(o 033 mol) of chloroacetyl
chlori de added cautiously. The r@y#ﬂéfg s{girry was raised to reflux 15

tenperature and held for 4 hour r, the mxture was diluted with
an equal volune of AddHhespaple illustrates tne prepartion of

the secondary anilide starting material usad to prepare
a specxes of the connound of this e<aﬂo1e, i.2., the
10 compound of Example 13.
_ 2-Trifluoromethyl-f-ethylaniline, 6.0 gm
(0.03174 mol) was dissolved in 75 ml of toluene and 3.77
gm '(0_033 ;'D]_') of chloroacetyl chloride added
cautiously. The resulting slurry was raised to reflux
‘18 temperature and held for 4 hours. ,Théreafter, the
mixture was diluted with an equal volume of hexane and
the mixture let stahd. The produvct crystallizad and
the resulting solid was filtered and air dried to give
5.8 gm (69% yield), the filtrate was stripped to
'20 produce another 2.7 gm of white. solid, wmn.p. 121-124°C
' (sealed tuve). L :
Anal. for C,

with

C1F.NO (%) Elenent Thgorv_ Found

11%11C1F3 _
c 49.73  49.35
| o H " %17  4.08.
25 o A '5.27 5.33

The product was identified as 2°'-trifluaromethyl-§°'-
ethyl-2-chloroacetanilide.
- Primary amines of the type used to prepare

secondary anilides by haloacetylation as described ... =~ =

3q above are known in the.literature; éee, .g.,’the
. above-mentloned U. S. Patent 3,955,811 and 8rit1sh
i Applxcatlcn No. 2,013,188, u~f : _ .
As noted above, the compounds of *h1s '
. invention have been found to be effective as '
35 herbicides, gattxcularly as pre-emergence.herbicides,

although post-emergence activity has a2lso been shown.
The preemergence tests referred to herein include both



m xture |l et stand. The prbduct'&?ystallized and t.he réSuItfng soli.d was
fered and air _dried to géﬁe 3.8 gn1(69@6y|eld) the filJtrate was
i pped t o3BBenhouse find tigldcke =?°gn46fQﬂﬂtﬂi%ﬁﬂ@%ﬂsﬁ1Besﬁaﬂr[err]

(seal ed tubghe Reabiciide [£s rééﬁﬂied Eierert aBheprsureiwand C - 49.73-
49.3S H o
5. 27 288l 12t Ion ALt BoPT 9RKEDS] EBeaS9848 A7 I(RARFAERYR 6 - ze}

et hyl - 2- chlptnlwgaguamé iadke. b;Prim?m%fpdﬂhneagofmtth;e A m&\mﬁﬁdytefp%@ﬁi@fﬁ e
seco dary e )i ylat L as descri bove are known
SecoBdary A4 bdesoBl A o LB LEN BT deRtilb et Sk ast p208HE Treonrant
and BntlsﬂpwprPedeﬂbmdﬁx db&mazﬂsss.AsInoma@zﬂxn&ﬁ tédetsoneaends of ;
this invent «b f e r bi ci des;
‘particul arlﬂégggﬁlg\r{gee%e eﬁr)lécjeg?ié |Cl§%£ S?\P}"h 319 c%‘&?‘%&rﬁ Bence acti vi ty .
has al so be sHaﬁn')T&aQaeﬁmmrgehhe ftests thieetremb taider sn i ncl ude both
-15- green d L. t | Det ho e he herbi-cide is
qreennpuse18ad ebl Uik (6% Face | 8r! BReISEIANO K | f&éﬁéoggé gP

P

applied ei as a. surface- applicatron a tef i'ng

vegd@at i ve Hhepednl by adxyng rmrp%rﬁolbqwedt bya sd-umﬁing/ of shiel 5 to -
be applied I r e [ €, est

cont ai ners. @ﬁl,% ?ﬁgagl e%tte%?‘efﬁ?dﬁ g%? g% r?g)fﬁ ’ﬁ“e‘faﬁ%??e pr o- pl ant "

|ncorpomﬂ|§HF€aFﬂP( qkﬁqlt(§4¢§?%%|¢9911€atiPWé m@ﬁﬁnntkﬁlerampl|ed to
the surfacesedat g g,qlalnsbea hen i ncor por at ed

The. surface application ("S A"} test nethod
15- usad in the greenhouse is performed as follows:
Containers, e.3., aluminum'pans typically 9.5" x 5_.25"
X 2.75" (24.13 cm x 13.34 cm x 5.99 cm) or plastic pots
3.75" x 3.75" X 3" (9.53 cm x 9.53 cm x 7.62 cm) having
drain holes in the bottom, are level-filled with Ray
20 silt loam soil then compacted to a lavel 0.5 inch (1.27
cn) from the top of the pots. The pots are then seeded
with plant species to be tested, covered with a2 0.5
inch layer of the test soils. The herbicide is then
applied to the surface of the soil, e.g., with a belt
25 sprayer at 29 gal/A, 30 psi (137 1/ha, 2.11 kg/cmzl.
Each pot receives 0.25 inch (0.64 cm).ﬁater as overhead
irrigation a2nd the pots are tnen placed on greenhouse
benches for subsequent sub-irrigation as needed. As an
alternative procedure, the overhead irrigation - may be
30 omitted. Observations of herbicidal effects are made
about three weeks after treatment. _
The herbicide treatment by soil incbrppration'%
('S.I.F)_used in the-greenhouse tests are as follows: _
A good grade of top soil is placed in . S
35 a2luminum pans and compacted to a depth of threé-eighths
to one-half inch from the top of the pan.  On the top
of the soil is placed a number of seeds or vegetative



10 therein by m xi ng neans fol |l owed by planting of the crop seeds, or<:,///
the herbicide may be.. applied to theéﬁ¢rface ("S. A, surface appllcatlon)
after the crop seed is pl anted. The Tace appllcatlon ("S. A") test.

met hod 15 e r%@l}%&e r as lal Godvg S
e.g., alum-nu ﬁ 5@ %pcggl éfb@@ §9é8¥gs (24 &ﬁ13%g%§<13 gzggglx
5.99,.cm or plmtlevggtfi?,l?&hex Psﬂni%*&t%r £9243ng PE §984Nd, x 7.62 cm

having drain Q 164 € éex@i hi8! edry GhP3d. 20rhe séiilt.
| oam soi | thenpégétgg%bg F@ gkﬁgbel % i nc romthe fop of the

pots. The pot salaﬁeathéﬁwsie@a‘@d’%t p?%ta%Eé\g?eé“ﬂSEgé"Pé’st%Plb% et8d

with a @5 inch %@Y@Enef oirhasd. %Stwesaé.sleT pewbetbisuispenist drheacappl i ed to
t he surface of the soi

psi (137 1/ha, t@iﬂuﬂB}UrTf")ig‘qga{crf’%t"? %eF9e§°He§5EL’ﬁy ﬁ’rfﬁ?r@t#ﬁ%?? (XBAt'e?Oas '_
overhead irri ge¢tep apeathRnn) xisd epamenapeagidean-agr deritniak deachead or:
Sornaad | 111 gutt nSRIGR e B R EE s pgF1fR BRECERT DR AR ienl 18 1
effects are nadm.abouh)tmainmmkkﬁ tliemrwvateaedeby. stbd dmidaticn Bseat ment

b I fol l :
% oot M ade. retB,EBopive, lediiffs aleafEofBR Rt itb eI gl oada 10 ST,

a depth oftkwgeewtghth$$uannaitﬁwmath%h Prenﬁﬂn@°uO¢hﬁ qyrrpaad On the
"top of the soi gﬁgg?BkQSﬁ‘\T Lﬁ?%?&é&ed%sge\few&wear» 5883 2805 Of

various plant requrred t evel the pans a
seedi ng or add2nd wcg35amﬁﬁ§¢w3$ﬁ@&m§san§ wELegiE®@Nt 0 a pan. The soil

Tables II and II! summarize results of tests
15 conducted tg_detérmihe-the preemergence herbicidal
| activity.of the compounds of this invention; in these
tests, the herbicides were applied by s0il
incorporation and sub-irrigation watering only. The .
herbicidal rating was obtained by means of a fixed
20 scale based on the per*ﬂnt injury of each plant
' species. The ratings are cefined as follows:
$ Control Rating
Q—24 _ g
- 25-49 |
25 | . - 90-74
75-100
_ Undetermined
The plant species utilized in one set of
tests, the data for which are shown in Table II, are

(T I R N

30 identified by letter in accordance w1th the following
: laaend-
¢ A Canada Thistle E Lambsquarters I Johnson-
B Cocklebur F Smartweed : grass .
'€ Velvetleaf G- Yellow Nutsedge J Downy Brome
3s - D H Quackgrass K Barnyard-

Morningglory
. grass



known anount of the active ingredient applied in 5 .- a solvent or
wet t abl e powder suspensi on .q_r-p.thoroughl y mxed and used to cover
e/prepared pans. After treatnent, the pans.are given. an initial over head
rigation of water, equivalent to m&bm‘e)url[h inch (0.34" cm) -rainfall, then
wat ered- by subirri gatl on as 10 eed to give adequate noi sture for .

" germination and growth. As. an al & e icedure, the overhead )
irrigation may be omtted. (bservations are made about 2-3 weeks after.

seeding and treatnent. Tables Il and |11 summr#f nke y,ltsieg tests 15
conduct ed ;..El_ et q_{dn 3 the preenergence herbi Cl'd'&E-&eéf"rﬁb-y—ﬂf t he

conpounds £ Renti n.thege test heghegbi ¢i dgs re.,appl i ed by
soi |l incor 1% hp sum Wﬁ A kS +dal rating

was obt ai ned b)i rreaﬂs -of xed 20 ga e3ba ed' on thg p% ce§1t injury

of each pl ant-: spemes Tg ati BgsS sar @ deji ngd s . oIIo Coqtr ol _
Rating 0-24 3@ Iggzaez ¥7 3 P 3 50-74
2 75-100 3 Undeteigp ped 2 1 15 3The2pl ant yspgcies Wi I32ed in oné
set of tests, t%ﬂe dat a for5v\/g| chsare shoown i npg Tapl egl'| 2 are 3 ,

identified by letter in accordance with the:follow ng | egend: A Canada

Thistle E Lawbsquartergy, 2 Jolpnsapn- B @ochl elur 2 ‘3 F "
Smar t weed gr-gsg C- ﬂVeIo/etj ed 3 2 6 ‘gel I10W3\lut§edge J
Downy Brone 35 D Mrningglory H .Quackgrass K Barnyard-
grass 4 1.2 5 3 2 3 3 3 3 3 3 3 3
5.6 5 2 1 2 3 3 3 3 3 3
S 11.2 s 3 2 3 3 3 3 3 3 3 3
56 5 0 0 3 3 3 3 3.1 3 3
s 11.2 5 2 1 3 3 33 3 3 3 3
5.6 5 2 06 13 3 3 3 3 3 3
7 11,2 3 1 2 2 3 0 2 3 1 3 3
5.6 1 0 11 3-0 1 3 1 3 3
8 1.2 3 2 0°2 3 3 3 3 3 3 3
5.6 5' 0 3 3 3 3 3 2°'3 3
9 11.2 3 2 2 3 3 3 3 3 3 3 3
56 3 2 1 2 3 3 3°3 1 3 3
10 11.z 2 2 1 3 3 3 31 3 3 3 3
S.6 3 1 1 2 3 3 3 3 0 3 3.
11 1.2 3 1 13 333 3 0 3 3
5.6 3 1 1 2 3 3 1°3 1 3 3
12 11.2 3 2 0 2 3 3 3 3 0 3 3
5.6 3 1 0 2 1 2 3 3 3 3 3
13 11.2° 3 2 2 3 3 3 3 3 3 3 3 3
5.6 _3' 2 2 3 3.3 3 3.2 3 3

The compounds were further tested by
utilizing the above procedure on the following plant
species::
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§h3tt§r%a%é35%f%£%ndergrass, johnsongrass, Texas
panicum, wild proso millet, red rice, itchgrass .
(Raoulgrass; Rottboelfia'exaltata) foxtails, e.3.,
qgreen, yellow and giant) barnyardgrass, and large
crabgrass. Weed stanﬁ'reductipn has also been achieved
on other.resistant speciés such as ragweed, velvetleaf,
morningglory, cocklebur, purslane, ctec.

Selective control and increased suppression
of the above-mentioned weeds with .the invention

_herbic1des hes been found in a variety of crops
.ihclgding, of particular interest, corn and soybeans,

but others such as cotton, peanuts, rape, snapbeans

‘(bush beans), wheat and sorghum; however, the litter

two crops are usually less tolerant to the invaention

" herbicides than are the §ther named crops; sﬁch reduced

tolerance may be impcoved by the use of safeners, i.e.,
herbicidc antidotes, _
. In the discussion and tables of daﬁa below,

. reference is made to herbicide application rates

symbol ized as_'GRls" and "GRg."; these rates are given
in kilograms per hectare (kg/ha) which are convertitle
intd “pounds per acre (lbs/A) by dividing the kg/ha rate

required to produce 15% or less crop ihjury, and GR85
defines the minimum rate required to achieve 85% :

inhibition of weeds. The GR15 and GRSS rates are used

as a measure of potential commercial performance, it
being understood, of course, that suitable commercial
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smar t wekd, the_uass rate for each weed; the symbol "NS" indicates
"non-selective.” Marginzl or undetermined selectivity
is indicated by a dash (-). ' o

15 ' Since crop tolerance and weed control are
inter-related, a brief discussion of this relationship
in terms of selectivity factors is-meaningful. In
gsnerél,-it'is desirable that crop safety Ffactors,
i.e., herbiciae tolerance values, be high, since higher

20 ébnisnttations of herbicide are frequently desired for
one reason or another. Conversely, it is desi:able
that weed control rates be small, i.e., the herbxclée
possesses high unzt activity, for economical and
possibly =coloqica1 reasons. However, small rates of

25 ' application of a herbicide may not be adequate to
contreol certain weeds and a 1argér rate may be
required. Hence the best herbicides are those which
control the greatest number of weeds with the least

_ amount of harbicide and provide the greatest degree of

30 crop safety, i.e., crop tolerance. Accordingly, use is
made of selectivity factors (defined above) to quantify
the relationship between crop safety and weed control. .
With reference to the selectivity factars-Iisted in the
tables, .the higher the numerical value, the greater

L3

35 selectivity of the herbicide for weed control in a
given crop.



| anbsquarters, pigweed and annual grasses such as. shattercane, C:;)'
al exandergrass., johnsongrass, Texas |o panicum wld proso mllet, re
rice, itchgrass (Raoulgrass; Rottboellia exaltata) foxtails, e.g., green,
yel | ow and gi ant). barnyardgrass, "and | arge crabgrass. Wed stand reduction .
has -al so been athi eved an other .resistant species such as ragweed,

vel vetl eaf, 15 nnrnlngglory cockl ebur, purslane, etc. Selective

control and increased suppression of *ZQr-above menti oned weeds with.the

.invention -herbicides has been found i.n a vari ety of crops including, of
particular interest, corrtuftFi&Fydearddlussrate she ypreEpPesteddy as cotton,

}oeanuts' rape, srmmmsml(dfpmwm) mh%%hpaﬂﬁdsobﬁhumshQﬁBEgEioghe .
itter two cro S rant sto the_i Rt i o er bi ci des than
are the other ﬁ%ﬁ%gqg?5HPA%§§: q@é& FBFePQn@erﬁgégbge ﬁﬁ?b Fed by the
use of saf ener Sopparat tesﬁﬂaﬂﬁﬁﬂ<ﬂ@ﬂdnﬁtédtés tha gneenheuseswbbhand

Labl es of gdal 2 dat@ind#1de A de1 I Aol oBE" B16LETyaPRL pERLI of ales
synbollzed as q%wﬁﬁ?rwkgerr t hese rates veh 1 n kilogranms per
hectare (kg/ha)® a]a ? 59 é’-h§oi""e"t§?8 ﬁaﬂﬁagnﬂér aé?éd(l bs/ A)
by di vidi ng thepmmea:rtat@naotmdﬁ ar@?lﬂedcﬁtﬁlied abe fobYowsm( astag of
her bi ci de r equi n fines-
T 4‘*‘*e"8°“*%to Tsted asc 8o kAR, thklhkiof ManEbina dFy

the mninmumrate requlr eve I on O GR15 and «
[err] rates are used*s35 N= @%rh&*ﬂ@é@ﬂﬂé'Gf‘ﬁéﬁéﬁPP&Pmeéhﬂéréfal
performagge, it bei ng unddvreddetdnidddese, that suitable comercia

-21- herbicides may gxhi gt qreal Rend1) 8938 121 30 o BLALL €5
chloroacetanilide.
In Tables IV and V, preemergence herbicidal
2ctivity data are presented comparing the relative
15 efficacy of the invention compounds and said prior art
compounds as selective herbicides égainst the resistant
and troublesome perennial weeds quackgrass and yellow
'nutsedge in soybeans and corn, respectively. Theses
weeds are commonly associated with such major cropé as
20 corn and soybeans..  The test data in Tables IV and V
wera obtained under identical conditions and represent
the average of two replicate runs (excepﬁ'for the
compound of Example 13 which was present in'oné
comparative test). The test procadure was the same as
25 dgscribed for Tables Il andIIl, but @odified by the
application of an initial overhead'irrigatibn
equivalent to 1/4" (0.54 cm) rainfall; subsequent
watering was accomplished by subirrigation. "NS* means
non-selective within the tast limits,

b



em cal as a selective herbicide is the "selectivity 5 factor" ("SF")
r a herbicide in given crops and weads. The selectivity factor-is a
- measure of the relative degree of crop safety and weed injury.and is
expressed in terns of the [err] ratio, i.e., the [err] rate for the.crop.
"divided by the GRrate for the 853340 weed, both rates in kg/ha. 4
(Ib/A). In the tables bel ow, selectivity factors are shown in par ent hesi s
following the [err] rate for each Jgkle TWhe synbol "NS" indicates
"non-sel ective.' Marginal 'or undeterm ned selectivity is indicated by a
dash (-). 15 . .Since crop tolerance and weed control are

inter-rel ated, a bri efcge azﬁéi?on of this rel mjﬂégzu n terns of
selectivity factors is that crop
safety factp et | ues, hlgher 20
concentrati Egohng 851 Eghg Oél%é'i?gﬁa é‘l Y@.cm Ahesd é(ﬁ ]

anot her. Convepsely, i%2i §4de3| rabig j@@isy\eed conizal, gt es be srral I,
i.e., the herbicide possesses high unit activity, for econoni cal and

possi bly ecol oggcal reasppss Howevep.65{(3 21y at e of (¥8)i cation of a
her bi ci de may not be adequate to control certain weeds and a larger rate
may be requEkedl Hence tBebBest herbPclUEES ik t Hosk! (kAP control the
great est nunber of weeds mnth the | east_amount of herbicide and provide the
greatest deBreedof 30 1.8Pop safet9s2716e22) cr dpr kDl&rHce. Accordingly,

use i s made _of selectivify factors ( d ove tify the
reIationshiE Pefween cro% égfety andgmétaftgﬁfrcﬂa Vf{}r erence to the
selectivitygfacgors listed,pn the tapl hi urerical val ue,
sel greaterEI‘ 5 £dg 29158 (s 148 N 'Y {41%7)

Ex. 13 2.13 0.20(10.65) . 0.17(12.53)

<§§%th|n reasonable- limts. A further guide to the effectiveness of a

Referring to the data in Table 1V, it will be noted
that every invention compound exhibited exceedingly
higher selectivity factors (values in parentheses)
X against both quackgrass and yellow nutsedge in soybeans

5 than the compounds of the prior art. In more
particular, it is noted that the unit activities
(relative phytotoxicity per unit of herbicide) of the
invention compounds are markedly higher against
quackgrass and yellow nutsedge than those of the prior

10 art compounds, while maintaining crop safety. Of
special' note are the outstandingly high selectivity
factors of the compounds of Examples 1 and 12.

Further comparative data showing the relative

efficacy of invention compounds vis-a-vis the above

15 prior art compounds against quackgrass and yellow
nutsedge in corn is presented in Table V.



35° sel ectivity of the herbicide for weed control in a gi.ven crop.

-22- 'In order to illustrate the unexpe&éedly superior properties of .the
conpounds of this invention both on an“dbsol ute basis and on a relative

basi s, 'conparatrve tests were conductedﬂ E! e,greenhouse with 5
conpounds of the prior. art nost. closely in chemical structure to

t he igventi on conpounds. id grior art. corrpoundscﬁre kgﬁﬁt I fied-as
follows (using the same no |, 3t 3 e as for t he |nvewa/qg conpounds) ;
N- (met hoxyet hyl )-2'-trifl %%ereaeebaﬁ#F de..

z?nd V_N- é$22%¥§ hﬁ!‘) Zér)rtrrzlf grorret hyIS E: i,g[}éggacet aphhhde Nyks @gl Es |V

relative 15 efficacy of Ehg ginventignge s andy sghg p@gqr art
conmpounds as sel ective herbiCi'des agarnst ‘the'resi stant ~and troubl esone

perenni al weeds quackgreass agdgyel I'ow nutgegige) i §3 $oybgaqsg @ne4pern,

respectively. These weeds are connnnly assocl at ed W th such major crops as

20 . corn ang,soypeans. . Theqgest data g myapl £5) 1V gnq—,\(meﬁal obt ai ned -
under i denti cal condrtrons and represent the average of two. replicate.runs

(except for t hggggompound of [ixgqpl e 13 V\/ruoquﬂg); esepi 1ot i@\e conpar atrve':

tést). The test procedure was the sanme as 25 -descri bed for Tables |
and 111, but mygifigd by thegamg ication @fi3ysi@s}ial oQudrtacaghy rrigation
equrvalent to /4" (0.64 cm rainfall; subsequent meterrng was acconpl i shed
by subirrigati gg, "$\NS" nean51 83 © 0.26(7.04) 0.26(7.04)

Ex. 13 2.24 0.20(11.2) 0.17(13.18)

Referrlng to the data in Table V, it will be
noted that every invention compound exhibited
exceedingly higher selectivity factors agaxnst both
_ quackgrass and yéllow nutsedge in corn than the
5 _ compouhds of the prior art. Again, it is noted that
unit activities of the invention compounds wefe
markedly higher agains: quackgrass and yellow nutsedge
than those of the invention compounds while maintaining
crop safety. Particular note is taken of the large
10 ' selectivity factors for the cumpounds of -Examples 3, S
.and 13, especially in compatison to those of the prior
art compounds. .
From the comparaﬁive data shown in Tables IV
and v, it will be apparent that the invention compounds
15 exhibited outsténdinély higher and unexpectedly .
' suberio;_hetbicidal efficacy against the herbdicidally
vresistant perennial weeds quackgrass and yellow
nutsedge in two major crops, i.e;, soybeans and corn,
than Compounds A and B, the most closely related
20 compounds in the prior art.

L 3]

Additionally, preemergence herbicidal data from.
other tests have established that compounds according
to this invention also selectively control quackgrass,



-selective wthin the test I|n1i( -23- ‘Table IV GR* Rate .
Rat e (Kg/ Ha) éTFb Conmpound Soybeans Quackgr ass

1os | veryhyrsedad ghg op fsshié #edS) in opepPoillof 1 /o )

0.17(15. 6)the.cdps cottom.6@eanut5.(buﬁmebewa. ghegts. Ordhums4

1.12 1 6 26(5.6
0. 26(5. 62)I§?J§ fafiél. e @%%&%@e,(f%¥§?%1%5yr Betler Fsen %%fegrlnéyto
the data ﬂ?tﬂﬂﬁhpf%P9|Fmﬁ Meq§§QRﬁ%k shbecEi¥ifyi afertheon conpound

exhi b'tedc%ﬁaxuhaslafhegaa@raﬁ<%ﬂa¢aty d@siAse euabweiaghrﬁﬁentheses)
agairnst bot h guackgrass and yell Qqw-nuts e in so&p&ans ’ than the

conpounds Faf® ¢ [RNPPi BRAFSy. SAINKR 2 Rt ar ess AihFwhse the unit-
aCthltle%c@éﬁiﬂiibeﬁhihebomeﬁﬂs/ﬂﬁﬂTaﬁﬂé vt hagbiiel dher tdwrégvention

conpounds are [ n ckgrass. and e}IOM/nutsedge t han
t hose of i)x ] 9’ ?i&%‘%ﬁ% g"’ﬂ% Ergl ﬁf’él ning ¢rop safety. O ,
speci al ﬂ@i&mrébtonuhaaarad! rxgii;a:i*alﬁmsekbeadV|ity:ii3@cﬁWrs of the

conpounds I rt % ta showing the -
reddive o$§ %\t}gﬁgré%at':f" unéds&%gg?égéﬁsgpﬁg €tove 15 .- pri or
art conpounds agalnst quackgrass arkabhle IWIv nut sedge in corn, S presented
in Table V.
Rate : Rate )
kPuay - . (K%;sa)

Compound Rape Snapbeans SO:ghUm vheat guackgrass

- 0.90 - - 0.12(7.5)

- it 0.24 -7 0.12(2.0)

- - - 0.21  0.12(1.8)

Bx. 3 - 1.9 - - - 0.28(6.8)
-  2.24 - _ - -0.28(3.0)

- - 0.4 = 0.22(3.0)

& .- _ - .28 0.28(1.0)

The compound of Example 1 was also tested in
the field to determine its preemergence selectivity
against foxtail (spp), barnyatdqrass and white proso
millet in a plurality of crops; the data {representing

15 . three replicate runs) - are shown in Table VII for both
surface application (S.A.) and soil'inccrpora;ion (PPTL,
i.e., preplant incorpofation)'of the herbicide. The
seeds were planted in a fine seedbed of silt loam of
intermedjate moisture. The seeds were planted at a

20 depth of two inches (5.08 cm). Pirst rainfall (0.2%;
0.51 cm) occurred the day following treetment,':he -
second rain {0.25"; 54 cm) two days after Eteatmenf;
cumulative rainfall 22 days after treatment was 1.8"
(4.57 cm). Observations were made 5 weeks after

25 treatment. |

R



-24- table VCorrpound - Rate _ GR Rat e (Kg-/Ha) @

( Kg/ Ha) Cofmpound Corn. : Qjaé'l?rﬂ"ass Yel | ow Nut sedge * A

>2.24 . >2.39 (NS) 1 13(1.98) 0.81 : - 0..61(1.33)
0.44(1.84) Ex. 1 ? . 0.17(4.47)- 0.17(4.47) E. 3

1.94 027(7 9) 019(10 2) Ex. 4 0.76 . 0.13(5. 85)
0.17(M<47) Ex 1.83 : 0. 26(7.04) 0.26(-7.04) Ex. 13

2. 24 0.2% )mri)mlﬁ(l& g?eferrlngtothe data in Table V, it
will be noted t : |ﬂ'vent| on conpound exhi bited exceedi ngl y hi gher

selectivity fac OrS w gal nst both quackgrass .and yel | ow nut'sedge in corn
than the 5 u th art. Again, It. is noted that unit.
activities of té e%%og{g ng’ogré%\/\ere mar kedl y hi gher agai nst
guackgrass. and 1" ow nutsedge t han 'Tmse of the invention conpounds _while -
mai ntai ning cro Particular note is taken of ‘the large 10 :
Selectivity facéﬁ omwggomg@g of Exanples 3, 5 and 13, .especially
in conparison t the prior &'t conpounds..Fromthe conparative
data shown in Thbl es IV and V, it will be apparent that the invention’

conpounds 15 i bi ted out standingly higher- and unexpect edl'y superi or
her bi.ci dal" effi ,acy gé?ﬁ%t”a‘?,he%@r&ﬁ@l dal ly resistant perennial weeds -
quackgrass and yel | ow nutsedge in two najor crops, i.e., soybeans and corn,
t han Conpoundsgf gg B, the nost closely related 20 compounds In the
prior art. Addg i |2 DRBefpBta&s her bi ci dal data from |
- : 2] .
f g
B .G QN> aMaN®
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BB g
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gfh T tests have established that conpounds according to this invention

Aal

. and/or rape..  For ‘ﬂxanqbb&a in Tabile Mth@wemtedmatj&m Ag the
and 3 agai nst

her bi ci dal I of gt cRﬂHanﬂé f :
quackgrasstﬁ% %%b ‘%ﬁ%ﬁ$ebggﬂ§plgo} uman %é:b edy Un?ess o]

therwi se W/

noted, gresniecydwesherbicidgblio Vheam#ﬂﬁﬁQﬂhépplaQBééomeM&denvoIved
nerbl o de. phad! Wils fﬁ(cé?b%rh'&%ﬂr AN UL LA, anTh Ny k3l overhead

irrigation

subirrigation as descri

Rat 8 particular, in t@g supgpge @mgj4qgg{¢p|tests the

- (KgLha) Conpowd 1dingel BRVEAYS coﬁcmnlarad Ve en EACKEERSS i tile

oNoo'
N

12(7 5). taest at npplicatignzgates abovq)qQSQZ&@{hg (0.5
.21 0. 136/A§)d§@1@*maintainin crnp safety (i.e., up e uo

above. - Tabl e VI

(bt?&ﬂﬁ 8) -

.28 (3.0) L5% maxiGmQRinJBfZ%(%s‘o)f ﬁ%é’ ﬂ%uﬂa"o?"ﬁ?&r‘rﬁﬁeuﬂvﬁ& al so

sel ectively control quackgras@7= yellow nutsedge and/ or other weeds
one or nore of the crops cotton, peanuts, bush beans, wheat, sarghum

GR -
85

]Eesisdl i ? ubaaf Ikgj/thé o(4eoelbyAg. "3‘;‘? ey ghiceweeteebirn Y agai nst

oxt al S ar n rass I.te Pr,0S O

crops; the G&Pé‘t(sre%%éeﬂ?Pﬁga%Sg‘eatterﬁ L T%gt %gflgﬁs)&arliaiq‘}

Table VI1 faR e kesttdnsesopghiumiang (UM Heams aei fuistc ambent i on (PPI ,

2.24 kq/ha; In the PPI tests, the'compoudd of Examiple

1 selectively controllad the foxtail species and

15 . barnyacdgrass at less than 1.12 kgq/ha (1.0 1lbh/A)

vhile

maintaining crop safety in field. corn, peanuts and rape
at rates up to 2.24 kg/ha and slxghtly below 2.24 kg/ha

for soybeans.

Other field test data for the compound of

20 Example 1 shavad premergence selective control of other

weeds in scyheana, corn, <otton dnd/or peanuts such as

purple nutsedge, giant foxtail, yellow foxtail,

lambsquarters, morningglory, cocklebur, velvetleaf,

Pennsylvania smartweed, prickly sida, purslane,

25 crabgrass, goosegrass, Texas panicum, Flor.da pusley
and/or bristly starbur. It will be understood by those
skilled in the art that not all of. the named weeds are

selectively controlled in all of the named crops
all conditions of climate, soil, moisture and/or

under

30 herbicide application modes. Selectivity data for

control of the foregoing weeds in the crops soybeans,

corn, cotton and peanuts from a plurality of field : .
tests in various locations under various cenditions of

soil, moisture, etc. is shown collectively in Tables
35 VIII-XI, respectively. 1In the tables "WAT" means

"Weeks After Treatment” of the plants with the
herbicide, applied either by surface application



v
-

i.e., preplént

incorhoration) of the herbicide. The seeds were planted i

a fine seedbed of silt |oamof .internediate noisture. The seeds were
pl anted at a 20 depth of two inches285.08 cn). First rainfall (0.2";

0.51 cm occur

cn) two days af(f'8r At éat%rﬂ!’ BYRR
was lPB (4.57g87N;

- 26- [err] [

red the day follomnng treatment, the second rain (0.25"; 64
antvaneginpesatizn gERPEY ) ednt thd& nent

P { SRS Bk eaAREe FAr\RRlch alddp/Weed LT eat ment.

[err] [err] [eg;";" J@reartjrm"e{é?s'[‘%ié élate;'grﬁ‘jTg’@} é‘\{rgr]%';fg” h[g'?”] serr]-

general ,
S

10

15

g and GRSS rates were higher ot "lower than maximum or
‘minimum rates used.inlbhglxndxcated,test). In Tables
'VIIIfXIi'a blank indidatgs;that_the.biant species was

{d2fined above). the JRIS/Ghaw_EatIO resulthg.Ln the

selectzvity'féctor, "s. F.“- “NG" 1ndicates fE
non-selective and a dash (-) 1ndirat=s marginal or

indetern.nate selectIVLty, e.q., because actual GRls

not in a particular test .plot or .that the data was not
obtained or was less significant than other data
pfesented, e.g., some 3 wAT'observatiohs are omitted in
favor of 6 WAT data or 6 WAT data omittead because the 3
WAT data was definitive.

_Tahle VIIT
' Comé Crop/Weed Appln.
Lpoun@_ Fomb?natxon :Mpdg WAT __IS/JR85 F.
Ex. 1 Soybeans/Giant S.A. 3 _
' ~ fox“-ail 5 . >4.4%3/<1.12 (>4.0)
P.P..IO 3
S >4.,48/<1.12 (>4.0)
| - 8 34.48/<1.12 (>4.0)
Soybeans/Yellow S.A. 6 2.52/2.8 (NS)
foxtail :
P.P.I. 6 1.4/41.12 (>1.3)
Soybeans/ S.A. 6 2.52/2.52 (1.0)
Lambsquarters , ‘ '
P.P.I. 6 1.4/2.8  (NS)
Soybeans/Penn- P.P.I. 8 4,43/2.352 (1.8)

sylvania Smart-
weed



conpound of Exanple | perforned2gstter as a selective herbicide in the
ace application node than when incorporated in the soil. In nore 5
particular, in the surface application tests the herbicide selectively -
controll ed fthe ddbaecinctablenVIAd show adta tattheppbnpbuun! et es above 0.53

kg/ha (0. Sglhy I t u 0 ‘about 15%_
maxi mum i nj ué‘y n@lné"’?i %dﬂggreaahﬂy ?‘bt?z}nl?a%{) ‘%/1'/"116 and %el}g‘oi??/ ha (4. Ou
.1 bA) and s&péttmlrﬁsvoe@mbsawﬁrtséén@m %qmsaabweamagseatrawetedanm 24
kg/ha (2.0 og¢Lan @.{g}w HeRNs at tunder224
- kg/ha. In %E@Nﬁﬁeg{bsﬁ %hg géq‘osghg{'of Exampl e lﬁse gctF: \?ZI y" controlled
the f®xtail "§S@(§ ef Applb °a-1°5ar nyar dgr ass at | ess than 1.12 kg/ha (1.0

| b/ A) while maintainjng crop safety madi&lg corn, peanuts and rape at
rates up to 2.24 kg/ ha and slightl'y perow-—z2—24 kg/ ‘ha for soybeans. 'O her

field test ata fag cog'pound of 120 : Exarrpl e 1 showed prenergence
sel ective c vveeds B §;‘Uyhe ns otton and/ or peanuts
such as purBE&BAJ aEEQﬁ Wf 1 barrbﬁ:.%ﬁ_ers,

nmor ni'nggl. or cqckl ebu Y | vet Pen yI vanj. t ri ckly sida,
pur sl ane, §x 1 %"a‘%{%% ggoosgg?ass ;?\j % i V\% ley. . .
and/or bristly st t will Ba®anderso pf/ gkllle‘d' n the art

that not all of the naned weeds Br el ec i vel y din _al of the
nanmed crops under all cenditions 6% zl i’ ma (% 05%2 re aﬁ‘ :
her bi ci de applicati on nodes. sefeleilyi ty ast a of for egoi ng

weeds in the crop%&qy}ﬁem gorg acotton 3and gef'ln Iurallty of -
field tests In va@ml ocat 1 ons urrlder varrl ous ﬁi%/ g 0| M
noi sture, etc. is collectlve in Ies 3 res’pectlvely
In the tables "WAT" nmeans P.P.I.- 3 4. 76/>4 43 ( -
p.P.I. G 4‘.76/>4.48 ( - )
Corn/Cockle- _S.A. 3 >4.48/>4.48 ( - )
P.P.I. 3 4.76/>4.48 ( - ) '
P.P.I. . 6 4‘076/)4.4’8 ( - ) =

The data in Table_tx show that the compound of
Example 1 selectively controlled giant foxtail in corn
from 6-6.5 WAT by either the S.A. or P.P.I. mode of
application; selectivity of mornirgqglory and cocklebur
10 ' was undetermined at test rates, but ‘suppression of these
weeds was exhibited. . |

W



; "weeks After Treatnent"” of the plants with the herbicide, applied ei.t her dg&g%
) /

surface application -28- ("S.A") or by preplant incorporation ("PPl"
‘in the soil; application rate data for each crop/weed conbination is shown,
I'nterms of [err] and [err] rates (de¥0ned above); the [err]ratio resultlng
in the 5 - selectivity factor, "S.F.", I ndi cat es non-sel ective and.
a'. sh (-)indicates marginal or |ndete$h*igbe selectivity, e.g., because
‘actual [err] and [err] rates were higher or |ower than mRXi mum or m ni mum
.rates used. in the indicated test ). |In Tables 10 MIT-XlI, a blank

i ndi cat es; th@emt-he ﬁkaﬂv’ﬁpﬂtles waBPRbN.in. a particul ar test .. plot ar
- that the datapqaadnogggﬁggﬁﬁgﬂﬂyr wagsh si WAl i c&Ry giﬁﬂb theﬁ-ﬁata

presented e.g., sone 3 WAT observatlons are omtted |n favor of . 6 WAT data .-
or 6' WAT dat&XenittSotban(RurplR 3S44. VAT datéq&ﬁ¥¥kﬁ$n|tKGel7Table
VII1 Com  Crop/\ee@utsedge Appin, Spﬁund c8nbsi natd <o}/ 2 MSél 51 waF
GR /GR S F. Ex. 1°Soybeans/G an : % 3;( . i
5 >4.48/<1.1.2 (>4.0) P.P.1. .3 %'P'I>4 4§/<1 134 4/43-) - (NS) .
>4. 48/ <1. 12 (>4 0) S beans YeJIo g ) foxtail =
P.P.I. 1.4/ 55? éﬁ g‘éygeﬁnst g quz‘f;ﬁ 7§ .18 T
2.52/2.52 (| 0) LanbSd&R te rs | LI 36/ ““5’ .
P.P.I. 6 3.36/4. 70 (NS) '
Cotton/Purs-  S.A. 9 3.36/1.96 .. (1.7)
lane ' o )
Cotton/Crak-  S.A. 7 1.4/¢1.12 (>1.25)}
grass {smooth _ :
and hairy) P.P.I.. 7 ; 0.84/1.12 . (NS)
Cotton/Goose- P.P.I. 7 ©0.84/<1.12 ( - )

grass

The data in Table X show that the EOmpound'of Exampie 1
selectively controlled purple nutsedge and purslane up
*o 9 WAT, prickly sida up to 6 WAT and crabgrass up to
7 WAT; cohtrol of qgooseqrass was marginal or-

5 indeterminate. '
L In Table XI is presented preemergence
activity'data for the compound of Example 1 against
three resistant annual weeds, i.e., Texas panicum,
bristly starbur and Florida pusley in peanuts for

10 periods up to 12 WAT. The data in Table XI represent
the average of three replicate runs in sandy'loam soil
having 1.33% organic matter, 79.2% sand and 10% clay;
herbicide surface applied. o



P. I.. 6 1.4/2.8 (NS) Soybeans/.Penn-. P.P.I. 8 4.48/2.32

.8) sylvania Snart- weed C\ -29- The data in Table VIIr show that

e conpound of Exanple 1 selectively controlled giant and yel |l ow foxtails,
anbsquarters and Pennsyl vani a snar8¥eed i n soybeans from'6-8 WAT: by ei t-her

- the S'A or P.P1. 5 nodes of application. Table I X.. Com Crop/Wed
Appi n. pound Conbi nati on .Mode. GR/ &R5 S.F. Ex. 1 Corn/G anw/
S.A 6 . 4(48/(1.12 (4.0) foxtail S. A 6.5 >7.
84/ 8. 4 (NS) P.P.1I. 6 4.76/ 1. 96 (2.5) P.P. .1I. 6.5 >6.72/4.48
(1.5) Corn/Mrning- S. A 3 >4.48/>4.48 ( _ ) glory S A
6 >4.48/>4. 48 (. ) P.P.l. 3 . 4.76/>4.43 (- ) P.P.I. 6
4.76/ > 4. 48 “( . | Cockle- & A - 3 >4. 48/ >4. 48 (- S A 6
>4. 48/ >4.4 P.I. 3 4.76/>4.48 ( - P.P.I. 6
4.76/ >4. 48 |4-3The agn Tabl@ | X show that the conpound of Exanple 1
sel ectivel y|8o8 r ¢¥ "giant foxtail in corn from6-6.5 WAT by either the
S. A or P.P{k.fppde plication; selectivity of norningglory and
cockl ebur 10 STundet ePni "Rd at test rates, but suppressi on of these
weeds was exhi bited. : : -
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MAT R /R S.F. 15 85 E&3§_,C0tt0n/PurpIe S. A 6
3.64/1.68 (2.17) nutsedde 'S. A 9. 3 36/2.24 (1.51) P.P.I.
6 3 .36/4.2 . (Us) @Qté@nhlale ad y:h‘.é Aata m6’1‘ab1e ZI64hew38 thit. 18)

.sida - Gl 4.7 76

(NS) 2Cot t on/ PRRE °°‘§"N’"g of 5"%"&' ’32'7“11('1\JI'SQ’2 % F%Hgg&}tlt c?n/z%é%é

S. A 7 .,nﬂcwndnlgea@n:sz&)orgna:tsstq sﬁmﬁkananﬁawyylded P, P | .

7 0.84/ 1112 o (A £t b Rdalor 17 unp wilpSthohd 2§
owthatt -

grass -The data 159 e conpound ectlvely
cantrol | ed §umm£hmu(%eﬁgébdﬁd.p@ﬁﬂ%ﬂﬁ&!ﬁ)ﬁQFDfQ%J°EpPFéﬁ§}%ﬂ%RPE%UFO

VAT and crabgrg VAL 3GaW nQ/Hd gPOseDh2Rp By BR@A Hiabd
I ndet er m nat e. #%%fgvéf I's presegggh rggner encg aCtIVIdﬁ data for the

conpound of Eﬂﬂﬂ?kﬁ&eagaPESP 1 madd tadned R < shauafTwakdd &3/ hxas

pani cum bri st{4/. a?tﬁ!’:bﬂ;r and Eeqrddiqwsdcﬂy:tm PeaNpPLErida Huslepewagds up
to 12- WAT. The.data in Table X re resent % ?gerage of three re I|cate
runs in- sandy agnheved| whsbhi ﬁ@'-"P 81 2t78 YATs Al JrttRoos

clay; herblo'dﬁ‘ﬁmrﬁéﬁﬁaabsbl%%ntrol was attained-at 12 WAT.
In other greenhouse tests, compounds

-30- Table X Com Cr op/ eed Appi n. prnd Conbi nat i-on. Mode '

according to this invention have shown selective
control of a variety of annual and perennial weeds in
various crops. As further illustration, the compound
15 of Example 1 selectively controlled purple nutsedge in
both corn and soybeans, the respective crop/weed '
GRlS/GR 85 ratios (expressed in ka/ha) being 0.57/0. 25
(SeF. = 2,7) in corn and 1. 12/.25 (S.F. = 4.5) in
soybeans. The compound of Example 11 has shown
éo selective control of yellow nutsedge a2nd quackgrass in
‘corn and soybeans, The réspective crop/yellow nutsedge
GR,o/GRgg ratios being >2.24/0.95 (S.F. = 2.4) in
corn; 2.24/0.5 (SF = 4.5) in soybeans and the
respective GRIS/GRSS ratios for both corn and soyheans
25 in quackjrass being >2.24/0.5 (5.F. = >4.5). In a
test against yellow nutsedge in cotton, the GR, /GRg,
ratio (average of two rﬂplzcates) was 1.96/0.95 (S.F. =
2.1). Similarly, the compound of Example 13 exhibited
.selective contrcl of yellow nutsedge in cotton and of
39 quackgrass in wheat, the respective GR 15/CRgg ratios
v being 0.7/0.47 (S.F. = 1.7) in cotton and 0.58/0.47
(S.F. = 1.2) in wheat. - - °
In one mu1t1-c:op test in the greenhouse, the
compounds of ExamplesI,13,14and 15 were tested against

&

35 yellow nutsedge in cotton, soybeans, corn and rice;
each compound was non-selective with respect to yellow

nutsedge in rice. tHowever, markedly high selectivities



ERR] [ERR] [ERR] [ERR] [ERR] [ERR] [ERR] [ERR] [ERR] [ERR] [ERR] [ERR]

N ERR] C -32- Reference to the data in Table XI shows that the conpound
of .ExanpLe 1 selectively control433& Texas pani cumih peanuts for up to S
weeks and provided a | arge degree of control. even at 12 WAT with about 4.48
5 k/.ha (4. 6% yedfow surtsedge, dncepkton), %‘FY‘-'BPPSHWI sexn lwereshown fideved at .

5,36 kol Naakch Ge bidochpimitorE8 e e chippibbld bplEI iR (01 12

WAT at 4.48 kg/ha (4.0 [b/A) and sel ective con{ro Fi®ri da p8&l ey was.
achi eved wi@fedose tﬁ§ﬁ392°2EPE§Pﬁa are3shprn i mf? €18T4i4 kg/ha 95%
control maSeaEEaﬁnddyaEaézoweTarénsabbﬁrigrgaabauaestssasteeoaaounds :
accq di ng Eo %hls I nventi on have shown selectlve control of a varlety of
anntfal and 58 énni al meeds in :

. Table XII
G’ss L Gﬁzia
(Rg/ﬂa - E K_- a)
Com-  Yellow o
pound Nutsedge Cotton Sovbeans Corn

Bx. 1 0.24 "1.96( 8.2) 0.87(3.6) 0Q.589( 2.9)
Ex. 13 0.21  2.52(12.0) 1.96(9.3) . 2.52(12.0)
gx. 14 0.38 2.8 ( 7.4) 2.24(5.9) 1.63( 4.4)
Bx. 15 0.44 2.8 ( 6.4) 1.96(4.5) 1.96( 4.5)

' The compounds of Examples 1 and 13-15 were
further-tested against quackgrass in wheat, soybeans
and corn; each compound was found to be non-selective-
in wheat. The selectivity data for the above compouands

10 against quackgrass in soybeans and corn is shown in
‘ Table XIII. o
' Table XIII

GRgs . . CRs -
‘{kg/Ma) ' (Xg/Ma)
Compound Quackgrass __Soybeans ‘ Cozn
Ex. 1 0.07  0.81(11.6) - 9.69(9.9)
Ex. 13 0.36 1.68( 4.7)  1.58(4.7)
Ex. 14 0.45. 1.46( 3.2).  2.52(5.5)
Ex. 15 ©0.75 1.96( 2.6) " 2.24(3.0)

in yet other greenhouses tests of herbicidal’
efficacy, the compounds of Examples 1 and 3 were testad
. against a number of annual grasses including resistant
15 ~weads such as Texas panicum, seedling johnsongrass,
shattercane, alexandergrass, wild.g;oso_mille: (panicum

milicaeum), red rice and iechgtess; The results of
these tests are shown in Table XIV; selectivity factors

are notad in parentheses. a dash. 1ndicating mazginal or
undeterﬂined selectivity.

~



various crops. As further illustration, the conmpound 15 of  Exanple 1 (::).
sel ectively controlled purple nutsedge in both corn and soybeans, the .
respectlve crop/weed GR 15/ GR85 ratios (expressed in kg/ha) being 0.67/0.25
(S.F. -.2.7) in,corn and 1.12/.25 (S..F. Q& i n soybeans. The. conpound-

‘of Exanple 11 has shown 20 sel ective control of yel | ow nut sedge and

quacRgtrass in corn and soybeans. The respective crop/yellow nutsedge

CGR15/ GR85 ratios being. 22.24/0.95 (S F. = 2.4) in corn; 2.24/0.5 (SF =

4.5) "in soybeans and thelr téw® [@&rk] ratios for both corn and soybeans -
25 in quackgrass being 2 Z£2 S.4S. BHl=>4.5. 1In a test against yellow
nut sedge in cotton, the Shhatrb (average of two replicates) was
1.96/0..95 (S.f= 2.1). Slrllah y, the conpound of Exanpl e 13 exhibited
sel ective control of yellow nu sedie wrocotton and of 30 quackgrass in
wheat, the respective [e r]qﬁg Banbe™g 0.7/0.47 (S. F. = 1.7) in cotton
and 0.58/0.47 (S.F.= 1-2] i#8; e&t’\lﬁbne multi-crop test in the
greenhouse, the c¢onpound$ of Exanmples I, 13, |4and 15 were tested agai nst
35 yel l ow nutsedgé in cojton, Ssoybeans, corn and rice; each:conmpound was
non-sel ective with respegt t ogyel law nut.sedge in rice. However, markedly -
hi gh selectivities -3B- fop y8 Rovgft sedge in cot'ton, soybeans and corn
were shown for each of the Todpo¥s n8the test; the respective [err]
rates for these conpound$ afies hqum |mf3able X11; selectivity factors are
shown in parenthesis aftgr each 5 Crop. Table XII
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lgﬁ [ Ha) . (Kg/ Ha) Com - Yellow pound Nutsedge Cot t on

oy beans Corn Ex. 1 0.24 gsl 96( 8.2) 0.87(3.6) 0.69( 2.9) Ex.
‘0. 21 2.52(12.0) 1 96(9 3)>%¥2.52(12.0) Ex. 14 0.33 2.8 ( 7.4)

2.24 (5.9) 1.63( 4.4) Ex. 15" 0.44 - 28(64) 1.96(%4.5), 1.96( 4.5)

- The conpounds of anpl es nd. 1 ther . tested a t .
quackgrass in ﬁﬁ%gf qg é&ﬁg' ﬁéﬁkd q%aggcﬁkéﬁnﬁgﬁnﬁ W@guﬁg % to be W
non-sel ective axemmn&ail sém!c&iﬂeﬂx|omnmyodaed fgeryhenabeleweedpdonds 10

agai nst quack C | len Xhl 1. Table Xl
[ ERR] (Kg/ Ha )Q{@Stésﬂ; il #ﬁg g‘ci)‘% gEF‘\' W{B H El?glgge E!So beans
Corn Ex. 1 exhzbi@pdypos1t1ve(yegfpféve)contgo gegagysExal}3weeds, 0.36

éx68(5457) éuégﬁﬁliax&§<péhicum, wildptoso millet 46¢ 3t2hgrass. 52(5. 6)

| reenho e
tests of herblac‘? qﬂ‘f &?ﬁi&%,tﬁ% a?ﬁpgfné§%é( iE?amﬁl esﬁ}g 3 \%a\?\'/ere tegtsed
agai nst a numbeulsd heweideeny ms'.nqdclmdmeménst salecsivity efeds such-

as Texas .pani Gy c‘&‘ﬁﬂ rflg %%S&hr%@aweeesaaec ak@iddengass, wild
proso mll et (panlcu caeu ?g%rlce and itchgrass. The fesults of
_these tests ar¥® ?rF°F‘a”cﬂ°e1 4% the, B88Y Fidt «f actors are noted in

parentfieses; a dash. . i ndi catd e inrygiadwlanagenodt ar lerbdcddleedsi ditsy.
[err] ability to function in a wide variety of soil types.
Accordingly, data is presented in Table xy showing the
herbicidal effect of the compound of Example 1 on
quackgrass in scybeans in a wide variety of soil types
15 of varying organie matter and clay content. The
herbicide treatments were by soil incorporation with
seads planted 0.375 in. (0.95 cm) deep, with 0.25 in
{0.54 cm) .overhead irrigétion. Observations were made
ahout three weeks after treatment. Se¥ectivity factors
20 are shown in parentheses.
- The data in Table XV show that the
compound of Example.l appears to be quite.xnsensitive
to soil types of varying organic matter content, _
exhibiting selective control of quackgrass in soybeans
25 i; soils ranging from 1.0% to 50% organic matter and
" clay content from at least 1.3% to about 373 The data
on soybeans in Wabash silty clay was indeterminate in
this test. Also, the indicated selectivity factors in
sarpy and Drummer silty clay and Florida muck are
30 minimum values, since the maximun test rate was 2.24
kg/ha and the herbicide was safe on soybeans at the
same rate above 2.24 kg/ha.
Laboratory tests were conducted to
determine the resistance of herbicides according to
35 this invention to leaching into the soil and resulting
herbicidal efficacy. 1In these tests, the compounds of
Examples 1 and 4-6 vare formulated in acetone and then



[err] OO C4 0 [err] H[err] [err] [err] [err] [err] [err] [err] [err]
[err] [err] The data in Table XIV indicate that the conpound of Exanple
1 selectively controllLed évery annual weed in the test in soybeans. The
conpound of * Exanpl e:3 exhibited positive selective control against all
weeds, 5 except Texas pani cum vvig@,pr.oso mllet and itchgrass at the
maxinym test rate of 1.12 kg/ha;. a higher rate would have been required
to determ ne selectivity-of the coffpound agai nst the three weeds not

exhi biting selective control at the test rate. 10 A

di stinct. advantage of a herbicide is its ability to function. in a wde
variety of soil types. Accordjngly,sdata Ls presented in Table XV show ng:

the herbicidal effgedt]®f theccompoudd gf Ekanple 1 on quackgrass in
soybeans in a wi de yalslety of sail Wypes tH of varying organic matter
and clay content. & Jh hébi & de-treatBens were by soil incorporation with
seeds planted 0. 375]i r§ (Q 9% cgd dgep, Wgh 0.25 in (0.64 cm- overhead *
ifrigation. Cosgfafglory wereYadg ~ 0 : . _
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.abaut three_weeks ftfﬁ.%ﬁgatne;bc Selg&tivity factors 20 ~are shown in
(b%rent heses SPYRYEaHF |9t THRFENX\VCORGRNEFAL NS ApkRuAIWEAgheshpl e 1
appears to bmoguitt @fi gnssilueloamsankd Dyuemy $ET8Y NELAYIABIam Matter
cOntent, exhihitisng sel eci] Nt ol uackgrass_in soypeans 25 in
soi | s rangi %gn?:trac’i%g’fsol% t%éyg_ogg%?ainifgaﬁ% teol"%aerﬁj %‘?‘é&rb%ﬂt gﬁ?‘ﬂﬁﬂﬁ at _

| east 1. 3% bolesodn 37e Theet dao htomssoyTbanpots Wdrashisihgythleay vwas
sarpS and o Aeabeto SR der e S pOERL U BSINAE DY D K IR AV A vies,
si.nce the nesirptableswhighk retaredqupdenataed noezterbi psdefwas safe on

soybeans at S 4 of ' gkha at S r.e cqnduct ed
to determ ng&teﬁg ?@iﬁaﬁ:ﬁb%'?fﬁgfgléglhdetg gggg%:ﬁgﬂ% g@éf\ (%‘tsmcé‘% :
i nventi on t®f| WASREnPamthounesiBpl abhngr eadnfiald nerleatbibhgekbiteary. | n

t hese test swet—aeaagmg@la, 'fvﬁ‘?ﬂﬁée%hé'aﬁéui‘r@ wrﬁi'fgrtrgﬁil thd I n acetone

and_t hen - 00.4J go. [E A . er err err
_[er;P 0 turntab efg AaneJ.was delivered to the soil in thejLJis I

‘and allowed to percolate through the filter paper and
drainage holes. The pots ware theﬁ-alloﬁgd to sit. Ffor
- three days at ambient room.tempetature. Thé treafed
soil in the pots was then removed, crumbled ana'placed-
15 as a surface layer on top of other .pots coﬁtaiﬁing the
above soils seeded with barnyardgrass seeds. The pots
were then placed on greenhouse benches, sub—irrigated
and allowed to grow for 2-3 weeks. Visual ratings QE
percent growth inhibition compared to control
20 (untreated) pots and fresh weights for barnyardgrass
were recordedé_the data from the control reprasants six
replications and that for the test compounds three
replications; test data are shown in Table XVI.
Fresh weiqhts of the weed were not mcasured for the
25 - tests in Drummer silty clay loam soil.



sprayed at different concentrations onto a wei ghed anobunt of Ray silt Ioam@
and Drunmer silty clay | oam contai ned pots having filter paper covering

drai nage hol es.in.the.pot bottons. 3 ots containing the 5 treated
soi | - were subjected*t.o | egqching by pI acing -on a turntable which rotated

under. two nozzle ti f wat er container calibrated to deliver- one inch
+(2.5%n) of water p of{ sirulating rainfall. Leaching rates were

adj ust ed by varyi ng|. unt of tinme on the 10 turntable. Water was
delivered to the so}- the pots and allowed to percolate through-the

(7))
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filter paper and dr ge thol es. The pots were then allowed to sit for
“three days at anbie o] tenperature. The treated soil in the pots was
then renoved, crunb arg) pl aced .15 1 7S § Ssuhapg layer jop tgp o
ot her pots cont ai ni heflabove soils seéded Wi th Bafnyardigr dss saeds. i The
~pots were then pl acpds m:dreenhouse benches, sub-irrigated and allowed to
grow for 2-3 weeks. ual ratings jof percent growth inhibition conpared to
control 20 (un t @fl) POLoSe fresh weights for barnyardgrass were
recorded; the data d’Q t®le COMTSAryepresents six replications and that
f.or the test conpoupd# t W)ee <« et ions; test data are shown in Table
X¥ . Fresh wei ght s pf af hasjweed were not neasured for the 25 “tests in
Drummer silty clay Jo®in &Hil. 4 @err]
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- that the conpounds of this i nvention were quite resistant to leaching into

~the soil

under . varyi ng conditions of

In particular, at the 2.24

) raintég .
" kg/ha (2.0l b/A) rate of application, each t he invention conmpounds

. control |l ed barnyar

yaryg
..rainfall in Ray

- under
Si ft8) oam and Drummer silt clay | oam soil except the

t he equi-val aent of 10.16cm(4.0 inches) of

conpdunds of Exanpj eg @] and 5 in Ray silt wherein control was. naintained
under the equival gnt {of

| ow application rage
1, 4 and 5 control
equi val ent of 5.08
of Exanplé | havée |

irritation and nO'& [ N1 =140

beyond nor nal
appreci ated from t§

f
according to this :p\?g
r

oytstandingly supejn (
to the nost struct]d
particularly, thef
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J nvention exhi bi.t outstanding control
kgrgss and nutsedges and resistant annual grasses
2 _

dY-rel svant «<cQPpeUNds «pd che prior art.

Drummer Silt Cl

(Cm)

(Kg/Ha)

pound

.5.03 cm (2.0 inches) of rainfall. Even at the

&8| 0. 14 kg/ha (0.125 I b/A), the conpounds of Exanples

ir%

rpyandgrass:in Drupmgey silty clay | oam under the
' {}rZinﬂaﬂl}}Toxlqoﬂopy st udi es OPtthe conpound

ted the conpound to.be quite safe. is slightly.

kg; M.D[ERR] >5010 ng/kg) and has slight -eye
irritation. No special handling procedures
fi ons are._deened necessary. Therefore, it will be

¢ egoi ng detail ed description that conpounds

i on have denonstrated unexpected end 25
erbicidal properties both absolutely and rel ative
Mor e
nBL & St hB<UNvknt' R Fh™IfAve proven to be out st andi ng
art xAdty PRt control of hard-to-Kill
sses in soybeans and corn, but also in peanuts,
In nore particular, - conpounds

of perennial weeds
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. . - ] #’ - .. - . .
: _sggh as Texas panicum itchgrass, wild proso mllet, alexandergrass,
li'ng j ohnsongr ass, Beferencmceantherdaed fncLablé |}@Jﬁlﬁai@:@tt{ ol I'i ng

" /
The her ol Cle e £ 0ol B, i Ol iYL AAPPNRL oA BBHR0 FERECH T ot o5 ch

~ require alF@Hiﬂtﬁntototée&pﬁﬂngnﬁntnCUMQasoiituhdbﬂ ey bagi ve
" ingreul ent Nt 4l Jiqui d he_.co I.tions ane '
pr epar ed b Iﬁ%ﬁéﬁ%?ﬁg gé??fglqh re é@gikg L?aﬁla.gnﬁﬂﬁn?ngﬁudlng '

- di'luents, St/émleir%- chb/Adr ok Qﬁ)nwmlmangoageetaSH @ prokede
- conposi ti onpvigh t #th f @6HplinkisN @tk @%Q%th‘i%@ta%io&ﬂrgér gr anul es,

pellets, solutl Is, .dlsgfr5|o S. OC emnul.si ons

i ngr edi ent *g8¥ LR35 s Ml - Enches) aﬁnn«ﬂqﬁenbuﬂadeyud a

liquid of giganiledii Ahd DrdisRler &{NAL Ty a '%0&{]% gent, an
~emul sifyin F coMmﬁEglgﬁH%fs?hg se ﬁﬁ05|t|ons

) t abl
~of-this. mgsﬂ%&\‘é) Pyﬁggbpiﬁlsgrll P0d qui iR Bay . ﬁéﬁt’-‘am@mi\ners
prigj er abl-ycoarzain wss. ausmdaaneal UhEEEh@eqalvEReh t5 Y £ 9659 dscunve

agents in. nt,s. _suf f Q Jender ven conposition rea
di spersi bl ngh ‘%} %ﬁr Iti E‘Fﬁ' c%‘%br%&'-l Eheod o s’ﬂ??’a&@aaepme agent
into 20 - theeCGMDGBJI40”9/53640Ll25“ﬂ&0@ﬂ5 tERer c8hpbtdfds oBY the term .

it ace: kBB 4 labd STRRE I WSlayELh e TS maber ! 19
Ani oni c, caﬁlbylchagilunmlonde:aghmt%qnﬁvémbmﬁedfwﬁhhaeQ%ﬁ| 25
feflllty Eggk%rﬁqg wetting agents are al kyl benzene
. Toxicology studies on the connound of
Example 1 have indicated the compound to be quite safe.
It is slightly toxic ('o:.nso 2300 mq/‘:g, MLDg, . >5010
mg/kg) and has slight.eye irritation ard no skin
20 irritation. No special handling procedures beyond
‘normal precautions are deemed necessary.
Therefore, it will be appreciated from the
foregoing -detailed description that_cénpounds aceosding
. ho this invention have demonstrated unexpected and
25 - outstandingly suPerior herbicidal properties both
absolutely and telative to the most .
structurally-relevant compounds of the prior art., More
particularly, the compounds of this invention have
proven to be outstanding selective herbicides,
30 " particularly in the control of hard-to-kill perennial
and annual grasses in soybeans and corn, but also in
' peanuts, cotton and]other'ctdps. In more particular, - =
compounds according to this invention exhibit -
outstanding.contrpl of perennial weeds such as
35 quackgrass and nutsedges and resistant annual grasses
such as Texas panicum, itchgrass, wild proso millet,
alexandergrass, seedling Johnsonqrass, shattercane

and/or red rice, whxle also controlling and/or

suppressing other Iess-resistane annual grasses and
perennials. '




and al kyl napht hal ene sul fonates, sulfated fatty al cohols, amines or acid ({/J
am ges, iong chain acid esters of sodiumisotnionate. esters of sodium

sui fosuccinate, 30 .sulfated or suifonatga fatty acid esters, petrol eum

sul fonates, sulfonated vegetable oils, Hitertiary.acetylenic glycols,

pol yoxyet hyl ene derivatives of allkyl phenols (particularly isooctylphenol

and nyl phenoi ) ana polyoxyet hyl ene derivatives of 0- hi gher
fatt?gazlg esteas of ﬁeX| 'y%ﬁﬁ%V&ﬁFE CP@9851°QB?5|?gn}“ISF*%Y%?Fbﬂg

_di spersants ar anmld@d]ngceidndme’a:pel ywiienl regatkel gisodiam pr ot nto
sul f onat es, ANE o lde &ala*at H@'tageeonéugmagegﬂ%?ogaum

napht ha. Lene S onat e, yl éné ‘brsnapn ene sul onate
-\Wett able powd@rfs a&’r)él‘watferl-'tlllé-ﬁé‘rlsil EFeSQé#ﬁo§PF¥‘ons*Bﬁnﬁaﬂﬂ?ﬁgtbﬂésor mor e

active inggedi giyes, :@izdz@?! tbysqthixam;e@@lar aaadvenenefeaﬂéetvm&hn.gnand

A L M R Gk

derived from 10:0ndan:lumanmcaqdntsl itloe proidepkomposisiiohseinenber §otmcl ude

“kaol i'ni-tes, atﬁﬁﬁﬂﬂﬁﬂég? HQ%&h%e”PGLQéhU”b?hﬁhié&e The wettabl e
a

powder s conp05|t|ons IS |nvent|on usu contain fron1§bout 0.5to
60 parts (pref RGUHSEK cﬁﬁ@‘i’@"ﬁar FéPPGFs&Gf‘PVS"lS‘W*PhQPEdl eRpusy FBFh about
0.25 to 23gpar t&(wefmgﬂﬂ@dehtlia@abbs)xseﬁ \m:m ag aggavantrsavhbast' 0. 25

to 25 parts (pref %géLékJ} 1%( &ﬂ P QE?QHQ f£9g1? to about 95

parts (preferabﬁy HES)° "bei ng by
wei ght. of the wafnex, 2 werwmomrx;n a mperﬁ'-éqel ﬁﬁﬂﬂtfrrém about 0.1.t

2: 0 : : emulsxtylng agent or any suitable combination of these.

" The compositions of this invention,

18 partxcularly lxquxds ana wettablie powaers, preferably
contain as a conditioning agent cne or more
surface-active agents in amounts sufficient to render a
given composition readily dispérsible in water or in
oil. Tne'incérporatién of a surface-active agenc into

20 the compositions.grgatly_enhahces their efficécy. By
the term ?surface-active égent" it is unuerstood that
wetting agents, dispersing agents, suspend;ng agents
and emulsifying agents are included cherein. - Anionic,
cationic and non-ionic agents can be used with egquadl

25' faciiity. ’

Preferred wetting agents are alkyl benzene
ancé alkyl naphthalene sulfonates, sulfated fatty
alcohols, amines or acid amiaes, iony chain acid esters
-of sodium isothionate. esters of sodium suifosuccinate,

30 - suxfaced_o:_sulfonateazfatty acid escers, pétroleum
sulfonates, sulfonated vegetable oils, agitertiary
acetylenic¢ glycois, poiyoxyethylene derivatives of

¢ alkylphénols {particularly iéooctylphenol and

nonylpinencl) ana pciyoxyethyiene derivatives of the

35 mono-~higher fatty acid esters of hexitol anhydrides
(e.g., sorbitan). Preferred dispersants are methyl
cellulose, polyvinyl aicohol, sodium lignin suifonates,
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arts of the solid inert extender can be replaced by a corrosion inhibitor
(S antr-foantng agent or both. OQher formnulations include dust concentrates
conprising from0.1 to 60" by merght;ﬁﬁ the active 25 - ingredient on a
Suitabl e extender; these dusts may be diluted for applicdtion at

concentrations mnthrn the range t 0.1-10% wei ght. Aqueodrs
suspensi ons RS YRGH S L@ﬁ§?§dsﬂgggPFFFansﬁa¥Hﬂueous mi xt ur'®? of
a 30 watemapuﬁﬁaﬂan@ &MWEaaatmgrednemheapdlymeeﬁy&enércatron agent unti

uni.f orm and t n ige stable emulsion of very finely-divided
% ‘ﬁﬂ%%%yézé LEQndlck

particl es. trn concentrated aqueous suspension is 35
characteri zed by its MabteRdey POYARIESpAFEi PRESITFASPEESERAR when di | uted

and spriyed,cdn@&rz.mwss db@r:rémrihtgowe o tnabéeaeeaeen& /é%baﬂén% these
f or mul by _wei ght of

i ons contarn fr 6Q% refer
active ingrd&f ﬁlﬁ?*ﬁ@k %ﬁ%ﬁ? B@B OgﬁePEr éd“B§gﬁﬁﬂ 88Fubility Irntt
of actrverrﬂysgtnaﬁmg mgﬂn&ssolﬂhnt1nhntaloﬁhdrekbendersaqueous

SUSPENSi ONS s 1y WA HirePHIS Helodn"SuBHCRE° che aeapgwnats sl0 form

m cr oencaps phas &nbodi nent ,

rsed 1 n an agueouy
m nut e caps@%&&?ﬁﬁ?qQH§n§94%P QWH&“PGQStWéPEEH §q9§6&¥eﬂh§§8mcontarnrng.
alignyg. SUEhunaheawmﬂuwélnﬂkeanda& awples- bfmsaghbegcehaargal 10 and -

polynethylquda d¥%€§%g%%gagg%%g§rsrngytgﬁyfu% Ihggr:nl:sc_:i_ble phase.

in the aqueous p ase am ne. The -
i socyanat e ananaauum<amﬁmgn@&s r Fhet westhbim powdkrd Qp@aoshsﬁbnaall around

particles ofegl i i¥AtifivenBToHC W 13)eEohthain! B¥em about 0.5 to 60
parts (preferably from 5-20 pacts) of active
15 ingredient, from about 0.25 to 25 parts (preferably
1-15 purts) of wetting agent, from about 0.25 to 25
parts (preferably 1.0-15 parts) of dispersant and from
S to about 95 parts (preferably 5-50 parts) of inert
solid extender, all parts being by weight of the total
20 composition. Where required, from about 0.1 to 2.0
parts of the solid inert extender can be raplaced by a
corrosion inhibitor of anti-foaming agent or both.
Other formulations include dust concentrates
comprising from 0.1 to 60% by weight of the active
25 ingredient on a suitable extender; these dusts may be
diluted for application at concentrations within the
range of from about 0.1-10% by weight.
" Agqueous suspensions or emulsions may be
prepéred by stirring an aqueous mixture of a
30 water-insolubie active ingredient and an emuisification
agent until uniform and then homogenized to give stable
emulsion of very finely-divided particles. The
resulting concentratea agueous suspension is
35 characterizea by its extremely small particle size, so
that when diluted and sprayed, coverage is very
uniform. bSuitable concentrations of these formulations
contain from about V.l-60% preferably 5-50% by weight



'15 lforning m crocapsul es thereof. Generally, the concentration of the

‘m croencapsul ated material- will range from about 480 to-700 g/l of total
conposition preferably 480 to 600 g/1. 20 Concentrates. are usually
sol utions of active-ingredient in water-j scible or partialkly water-

i i sci bl e sol vénts together with a surface active 25 agent. Suitable
solvegys for the active i edi.ent of this invention
dlnethylform(k?f(ﬂﬁﬁﬁﬁﬂﬂﬁﬁ%ﬁ%ﬁhﬁﬁ?' e Ry ?BFFCBﬁéngh§8F853?BSHS and
wat er - i mm sci bl adheersol usitidney drimiet ofcacthiioecifrgredibnat bhghhetrength
liquia concentgﬁgqp. ly be 30 formul ated by di ssolving the active

I ngredient in solvent then dil uting, with kerosene, to spray
concentration. The concerff¥ aﬁ"@%?p@s’lfﬁ @%s AHULOMR 95ﬁ5¢&§|’-9“§0nf‘al n from

about 0.1 80 9yvagedlisn(idciftleaberbicide3ls eaaabshlaeéuveol Boemdi ent ,

about 0.25 to 50. arts &p&é. gfé%‘l 25 arts% surface_active agent and
where requires nFaEs fﬁﬁ agg JasPerser A8, £0 BIMRGYUS PHOSRai gnt
based on the tdmlomle;thOdﬁNM| ;ihatle capsule€r arel oxrmed pHysically
~stable parti culpgd g ca%gtéem's_ A RGOS §ﬁkb¥éecbﬁﬂfa@ﬂhﬁgt aadfighmg to 5

phr ¢ oul ate. 2Xtéﬂ&§$’f?§%q‘i‘ ks (1%, and ac Faferg HOLEFABY, FhERLRRtedi ent

fromthe garti cadcatpmyinalryfmﬁ gRilyphengdisosyahase,t baspeksshgdthe

ety s o Py ALY S T W Shueble o’ hi5bake oy
addition of a polyfunctional amine. The isocyanate ana
amine compounds react to form a soiid urea shell wall
arounuy particlies of the water-immiscible cheémical, thus

15 forming microcapsules-thereof. Generally, the

concentration of the miuroéngapsulated material will
range from about 480 to 700 g/l of total compos;tlon

preferably 480 to 600 g/;.
20

Concentrates are usually solutions of active
ingredient in water-immiscible or partially water-
immiscibie solvents together with a surface active

25 agent. Suitable solvents for the active ingredient of
this invention include dimethyiformide,
dimethylsulfoxide, N-ﬁethylpytroliaone, hydrocarbons
and water-immiscible ethers, esters or ketones.
However, other high .strength liguia concentrates may be

30 formulated by dissolving the active ingyredient in a
solvent then diluting, e.g., with kerosene, to spray
concentration. | -

The concentrate compositions-hereih generally -

o«

contain from about 0.1l to 95_pa;ts (preferably 5-%0
35 parts) active ingrgdient, about 0.25 to 50 parcs
(preferably 1-25 parts) surface active agent and where

requireu about 4 to 94 parts solvent, ail parts being

(s



arg exanpl es at operabl e classes of particul ate mnerai extenders. The
sf erred extenders are, the porous, rptive, preforned particles such
pr ef ormed and screened particul at tapul gite or heat expanded, 15
afticulate vermiculite and the finely-divided clays such as kaolin clays,
hydrated attppulgiyatobabeqatoni the €beys. we Idies oo £ xdiguncker 81 a0 62 spr ayed -or
bl ended Wi th Rge active |ngred|ent to formthe herbicidal granules. 20w
The granul ar conp05|t|ons or this invention nmay contain fromabout 0.1 to
about 30 parts preferafkengiem absuphpsicaply pstable\partygulate active

i ngroci en peeoﬁgesaeaaﬁsb&omgtﬂbin@faeefvbEﬁﬁbééa£hﬁﬁmauhé%£ﬁgt@oby wei ght
of surface active a articulate clay.

The conpdsi tPBnglﬁFgf‘ﬂPEanﬁﬁﬁ?P&\ iaﬂ‘%i’%d‘%'b‘n’c’él%‘ ef nexft t aments, for
exanpl e, ferEihetprdivitiedr paetbculaes, extémdepestiniamder stxb e s and t he
i ke used as t§£0 n, n

above- descri 6@%1.“53«3\/%} Eab gg?%:a?ﬁ gés]% ullwl n co% %T%‘%\iﬁjﬁtthe actives
i ngredi ents Bf595ﬁ§°?n6§§#¥5n39ﬁ5Fuﬂ%°hfiﬁ %&%ﬁ%l%;s¥¢4a1|nes ur eas,

car bamat es, aeeéaﬁbdeareaeehaaelpeleﬁenwmnhse meéasﬁci&xpr phenol
derivat | ves |0l riles,

t d .
bi pheny}9 ethgﬁg ggy E§¥Eéﬁk¥§f*=esfbfgfb€ c?? Qé?f#?%) Hrsul fu-r
Derivatives arChboﬁmpﬂeethylGpenobﬁelebﬂﬁ@@yleﬂnpﬁrti¢u14&§rmnnexa* '

2- Chroro-4, 65 ghéﬁhé?ﬂrOpﬁh@”bggfefréé'@ﬁtéﬁbers are the porous,

2- Chl oro-4, 6-bi s(et an1no% s-triazine
3-1sopropyl - ﬁPﬁQrEHSVSenEBP PERRE /PRTRICLES Heh oS preformed and
screened particulate attapulgite or heat expanded,

15 particulate vermiculite and the finely-diviaced clays
such as kaolin ciays, hydrated attapulgite or
bentonitic clays. These extenders are sprayed or
blended with the active ingredient to form the
herbicidal granules.

20 The granular compositions or this invention
may contain from about 0.1 to about 30 parts preferabl:
from about 3 to 20 parts by weight of active ingrcuien
per 100 parts by weight of clay and 0 to about S parts
by weight of surface uctive aygent per 100 parts by

25 weight of particuiate clay.

The compositions of this invencion can aiso
contain other additaments, for example, fertilizers,
otner herbicides, otner pesticides, safeners and the
iike used as aajuvants or in combination with any of

3G the above-described adjuvants. Chomicals usetful in
combination with the active ingredients of this
invention include, for example, triazines, ureas,
carbamates, acetamides, acetanilides, uracils, aceti
acid or phenol derivatives, thioicarbumates, triazoi

35 benzoic acids, nitriles, biphenyl ethers and the lik
such as:



, 2 dioxide. 3-Amino-1,2,4-triazoie 6,7-Dihydrodipyridio(1,2-a:2 ,1

-c)-pyraziciiniumsalt 10 ‘5- Brono- 3-i sopropyl -6-nmethyluracil 1

"-Dinethyl -4, 4" -bi pyridinium Ureas N'-(4-éplorophenoxy) !

henyl - N, N- di et hyl ur ea N,N—dinethyI-N'-éé-chloro-4-nethy|phenyl).urea 15

3-(3, 4-di chl orophenyl )-1, 1-dinethylurea 1, 3-D nethyl - 3- (2-benzot hi azol yl)

uregrg- (- Chl orophenyl ) Bézérdigel byl Ni eecgen, Susfur Derivatives .

| - Butyl - 3- (3, 4-di chl orophenyl) - -1 -net nyl urea Car banat es/ Thi ol car banat es 20

2-Chl oroailyl diethyldithiocraramate -

S- (4-chl or obenzyl ) N, N2oCbiRybtAretbnt anknoeo+ LIPRPEARY L 3 BoTSrH ©F bpaihy | )

carbamate S-2,3-dichlqroallyl NN-aiisopropylthjol carbamat e, Et hyl

N, N- di propyl t hi ol car b&rihé® 8f4'5'b15(EﬁﬁPB%QYLQWbﬁ%bViTHFh?%ﬂ%ﬁanate

Acet am des/ Acet ani | i dgs/.AQi Li nes Laes 2-Chl oro: N, N-ai al i vl acet am de

N- di net hyl - 2, 2- di phen?F&@gPﬁﬁTgéGmﬁfﬁgﬁ%ﬂ?h‘;#‘gk"““ e

[1(trifluorgnetnyl)surf L DOk obenyh) o o imedel TH YA

F+Isopropyi52-chioroaégggéktgggézg# aeRys ﬂ@ﬁ%@“ﬁf@§zaz;n 4-(3H)-one

6- Di et hyl - N- net hoxynet hyl - 2-chl oroacetaniliae 5 , :

2' -Methyl -6' -et hyl - N- G2amihbexyn, apedidkdi@d- cal oroacetanilide

EFerr]Trifiuoro-2,6-ainitro-N,.N d ipropyl-p- toluidine
.G.Z-Dihydrodipyrido(l,2-a:2',l'-c)-pyraziaiinium

salt .

2
I
p

10 . S-Btomo-3-isopropyl-6-methyluraciL

l1,1'-Dimethyl-4,4"'-bipyridinium
 Ureas

N'-(4-chlorophenoxy) phenyl-N,N-dimethylurea
N,N-dimethylfu'-(3;¢bloro-4-methylphenyl) urea

15 3-}3.4?dichlorophenyl);l;l-dimethylurea
1,§;Dimethyl—3-(2-benzothiazolyl).urea
3-{p~Chlorophenyl)-1l,l~dimethylurea
i-Butyl=3-(3,4~dichiorophenyl)=-i-metnylurea

Carbamaﬁenghiolcaébamaces

20 2-Chiorvailyl diethyldithiocarbamate
S-(4-chlorobenzyl)N.N—diethylthiolcarbamate
Isopropyl h-(3-chlorophenyl) carbamate
§72,3-dichloroéllyl N,N-aiisopropyithiolcarbamats
Bchyi N,N-dipropylthioicarbamate

25 S-propyl dipropylthiolcarbamate

'¢ Acetamides/Acetanilides/anilines/Amices

2-Chloro-N,N-diallylacetamide

N,N-dimethyl-2,2-diphenylacetamide



,35 (,1-dinethyl propynyl - 3,5-dichlorobenzam ce 10
S A ds/Esters/AIcohIoIs 2,2-Di chi oropropionic acid
Met hyl - 4- chlorophenoxyacetlc acid 2, ﬁf@]chlorophenoxyaoetlc acid
Met hyl - 2-14-(2,4 dichlorophenoxy)phenoxy] 15 propi onate
3- Am no- 2, 5- dlchloroben20|c aci d 2- Met hoxy-3, 6-di chl or obenzoi c aC|d -
2,3, 6-Tri chl or ophed¥t %ﬂ q§1N5rldéﬁﬁﬂﬁ}PBHPH&F&N#&S&éﬁﬂnxé ~
Sodi um 5- [ 2- chloro€$ﬂﬁﬂ'HQQﬁy ASE@PrA/enoxyl - 2- -nitrobenzoate
4,6-Dinitro-o-sec- nen _SN(D phana |) glycine and its C
QP gﬁuo 3 §%§ﬁ§‘i§%¥; a Tt

nDnoaIkyI am ne and & conbi nati ons

thereof Ethers 2, 47D'Qh| §2§£§n¥k- EQhB&?ﬁE?g%L-QLEﬁlo%OQQEQE ili

[err]-trifluoro-p-to. Lyl - t foxy- nit et her sceﬁlaneohs

2, 6-Di chgor obenzonut-r.;deqdyqn@a@»%@lagl_q2&&@&953?@& ngaueyg)sgdl um

met hanear sonate 5 chloroacewanilligeer s useful in co nation with the

active ingredients include, for exanple, amoniumnitrate, urea, potash and=
super phosphate. O he%Mf.lﬂ(afntlﬁtdmmmmebudecmrﬂrmal S in which plant
organi sms t ake rcxﬁd&ﬂﬂﬁaﬂﬁmnﬁﬁﬁﬂukdsneonpost manure, hunmus, sand 10 and

the |ike. L . ' .
N-(l,;-dlmethylpropynyl)-s,S-dzch;orobenzamxue

10 Aéids/Este;s/Alcohols

2,2-Dichioropropionic acid
2-Methyl-4-chlorophenoxyacetic acid
2, 4-Dichlorophenokyacet1c acid

_ Methyl-2-14-(2 4-d1chlorophenoxy)phenoxy]
is5- propionate

3=Amino-2,5-dichlorobenzoic acid
2-Methoxy-3,6-dichlorobenzoic acid
2,3,6~Trichlorophenylacetic acid

N-l-naphthyiphthalamic acid

20 Sodium 5-[2-gh10ro-4—(ttltluorome.nyl)phgnoxyl-z-
‘nitrobenzoate _
4,6-Dinitro~-o~sec-butylpnenos N

N-(phosphonomethyl) glvecine and its C
monoaslkyl amine and aikaline metas s=xt§ ana
25 combinations thereof
Ethers
2,4-Dichlorophenyl~4-nitrophenyl ether

2-Chloro- e¢, ol , X -trifluoro-p-toiyl-3~-ecnoxy-
4~-nitrodiphenyl ether



Her oi ci dal fornulations or the types described above are exenplifieg in

'several illustrative enbodi ments below. I. Emuisifiable Concentrates 15

Wei ght Percent A~ Compound of Exanple 1% 50.0 Cal ci um
dodecyl benzene sul - fonate/polyoxyethylene\ethers blend (e.g., Atl ox<
3437F) -~ 4.85 20 CaIC|un1dodecbeenzene
sul f onate (Fl oMb. GOH) " Miscellaneous ‘ 0.15 C9 aromatic

sol vent 45.00 100.00,B. 85.0 25

Cal ci um dodecyl suIfoaaFePéch°E9g§P§?“b8g§€?her al cohol blggd o
. ound o
éxgng?eaLQHBEIC hydhoﬁahggeamégggega glééﬁgggééékﬁﬁfsulfonate?p - _

Diso
pol yoxyet hyl ene ethers bl end I OX 437F

1.0 xylenu’s ) Pe*uQ'ﬂeribGsQQui'm umﬁm Wi e e WbV
Percent A. ound .o

Syl ene Ry e 55T REL ua8  £OF BX R4S o WIS hitrate,
85.0 Di net hyl sukf8xi ge*ash and superphospndte Other useful

additaments include materials in which plant organisms
E take root and grow such as compost, manure, humus, sand
10 and the like.
'Herpicidal formulations of the types described
above are exemplifiea in several illustrative
embodiments beiow. '

I. Emuisifiablie Concentrates

15 . . | Weight Percent
A. Compound of Example No. 1 - 50.0
Calcium douecylbenzene sul- -
fonate/polyoxyethylene ethers blend

(e.g., Atlox< 3437F) ' ' 4.85

20 | Calcium godecylbenzene suifonate .

(FloMo GOH) . _ . Q.15

Cy aromatic soivent - : g§;gg

400.uu
B. Compound of Example No. 4 85.0

25 Calcium dodecyl sulfonate/ai- '
kylaryl polyether alconol blend _ . 4.0

Cy aromatic hydrocarbons solvent 11.0
100.00

n

€



| pyrrolidone 100.00 D. Conpound of Exanple No. 7

5.0 Et hoxyl at ed castqutipO®uhd ot Bxampj.e No 20, 0 20 Rhodam ne B.
Di met hyl formam de 74.5 100.00 I11. En33|ons A

Compound of Exanph&?*#‘ﬂﬁ dodecylbenzegp(pqgﬁonate/ ' -
Pol yoxyetbsollywmn@wmoeyheae BlLeski Wid h;.byt@apéx(e g. Tergitol XH) st

@.oo 15 C Corrpoun_d of EHane No. 6 ' 50.0 -me
y

4.0 Water : 00 B. Compound of
Exanpl e N8437§) ' .5.0 Polyoxyethylene/polyoxyproﬁymbne bl ock
dopobyner with but #yldzanu 3.5 Vater 9Y4.0
91.5 IV Wettabl e Powders. Weight Percent A.  Conpound oT‘EXanIe No. 1
25.0 Sodi um |ignosul,fonate 3.0 10 . 100.00  godium
N- net hyl - N- ol eyl.-t aur at e~ 1.0 Annrphous si-lica (synthetlc)
71.0-100. 00 B. Conpound of¢Exa :&a . "~ 80.0 Sodi um di octyl
sul fosucci nate - ' 10i55 1 Elu?c ent un1I|gnocquonate
2.75 Anorphous silica (synthetlc) ) . 16.00 100.00
o - Welght Percent
A. Compound of%Example No. 4 - - 10.0
10 Xylene : : -7 90.0
100.00
B. Compound of Example No. 5 - 85.0
- Dimethyl sulfoxicue -iS.O
' Joo.oo
15 C. Compound of Example No. 6 . ' 50.0
N-methylpyrrolidone 50.0
J00.00
D. Compound of Example No. 7 : : 5.0
Ethoxylated castor oil 20.0
20 Rhodamine B o o5
Dimethyl formamide 74.5
100.040
I1I. Emcisions )
A. Compound of Example No. 12 _ 40.90
25 Polyoxyethylene/polyoxypropylene ) -
block with butanol (e.g. Tergitol® XH) 4.0
Water . 56.0

luv.00



e .

C. Conpound of Exanple No. 13 - 10.0 Sodi umiignosul tonate -

3.0 20 T Sodi um N- et hyl - Na y}-taurate 1.0 Kaolinite-
clay - T " 86. u 100 V. Dusts Weight Percent 25

A. -Conpound of Exanple No. 7 . 2.0 Attapulgite

98.0.100. 00 B. ‘(BepobRapsiuri | Exapply No. 1" 60.0 MnPror illonite

40.0 QA. 00 30 C ﬁggya%ygk 1 ENErBbEvDRypSopy Lene 30.'0 Bentonite
7U.0 100. 00 D.. Conpound.-o Eggﬁple {B. {O ywtopy 1.0 D atonmaceous

earth - block copolyysr) Wikh JBMMA0& anul es Wi ght Percén? A
Conpound of Exanple Ngater 15.0 10 - @)abul ar .
attapulgite (20/40“nesh) '85.0 100.00 B. Compound of Exaqfus.ﬁﬁ. 6
30. 0 Digat omaceous earth (20/ 40). 70.0 100.00 15 C.
Conpound of Exanple No. 12 . " 0.5 Bentonite (20/40) )
99.5 100.00 - . v Wgttaéle'Powders”j
: _ _ . Weight Percent
¢ A. Compound of Example No. 1 - 25.0
. Sodium lignosulfonate o " 3.0
10 Sodium N-methyl-N-oleyl-ta&ratg 1.0
amorphous silica (synthetic} 74.0
| : 100.00
B. Compound of Example No. 12 : ' 80.0
. Sodium dioctyl sulfosuccinate - 1.25
15 . Calcium lignoculfonate -_ 2.75
Amorphous silica (synthetic]. 16.00
= 1060.00
C. " Compound of Exampie No. 13 10.0
Sodium lignosulfonaté ' ‘3.0
20 3 Sodium N-methyl—Néoleyl-taﬁrate 1.0
' ‘Raolinite ciay ' ; 36.U
' 100.00
V.  Dusts -
o _ o ‘Weight Percent
25 A.f'Compound'of Bxample'No.;7 - 2.0
. | Attapulgite . o 98.0 .
: | 100.00
B. Compéund of Example No. 8 60.0
Montmorillonite ' 40.0
30 100.00

(&



100. 00 VI I.

Conpound of Exanple No. 13 5.0 Pyrophyllite (20/40)
.0 20 ) \

crocapsules VE|ght Percent A COWqund of Exanpl'e No. 1 encap- sul atea

in pol yurea shell wall 49.2 25 i .Sodi um

| i gnosul fonate (e.g. Reax 880B) : -9
Wat er 49.9 100.00 - B. Compound of Exas#ple
No. 12 en- capsul SsedComppungucdaExsamble o’ 9 30&0 o Potassiu

| i gnosul fonate (e.g., gentBRaxe 21) Water 89.5
5 100.00 C. Conpound of Exanple No. 13 en- capsulated'rﬁ‘pvryurea shel

wal | ' *80. 0 Magnesium salt of |ignosul - foPRe ?*reax LTH)

2.0 Water ' 18. 0 100. 00 When operating in

accordance with tRhe phﬁﬁgghnanggnkkgg 16T hgctfye amounts pfgathe

acetanilides of 1

PAventi on-are applied to the sorl-containing the

pl ants,5or are incor p@idtemaraPysafakthc nedla in any ca®%e@ient fashion.
The application of liquid and particulate solid conposiiggpggto the soi
can be carried out by conventional nethods, e.g., power

1o

1S

20

25

Vi. Granules

Weight Percent

A. Compound of Example No. 1 15.0
~Granular attapulgite {20740 mesh) 85.0
' ' 100.00
B. Compound of Exampie No. 6 30.0
Diagomaceous earth (20/40) 70.U
100.00
C. Compound of Example No. 12 . 0.5
Bentonite (20/40) 99.5
100.00
D. Compound of Txample Né. 13 5.0
Pyrophyilite (20/40) Y5.0
190.90

VIIl. Microcapsules

Weight Percenc
A. Compound of Example No. L encap-

sulatea in poiyurea shell wali 49.2
Sodium lignosulfonate (e.g. '

Reax 3868B) 0.9
Water ' 49.9

dUu.0u

”



. soil, the anmouBeasgflr

20 austers, boom and hand sprayers and spray dusters. The conpositions . 62
can al so be applied fromairplanes as a dust or .a spray because of their '

ef fectiveness at .l ow dosages. The appl.ication of herbicidal conpositions

.to aquatic planfts i.s usually carried-ouﬁ”ﬁy adding tne 25 conpositions to

t he -aquatic nedia i'n the area mhere control of the aquatic plants is

desiires. The applicalion.of an_ the conpounds of this
i nvehtion to the Iocés oFoTiRARY r ﬁ %ﬁ E¥?yessq%f¥hl and critical for the
practice of t heapSulpredenn pavputeanshelhevabdact anmount oflGadkive

ingredient to be enployegyigsdemeNEaModPOfbaAd Qus.d.actors, including the
pl ant speci es and stage of . devel opnment thereof, the type and condi ti on of

thiall and the specific: acetanilide 35"bnployed In
selectlve reenergence apgkéegation to the  plants or to t48aSsoil a dosage
of from0.02 to about 11.2 kg/ha, preferably fror. about da4 .about 5. 60
kg/ ha; -or SU|tany fron11 12 to 5.6Kg/ ha of acetanilide is usua |y

. enpl oyed. Lower hi gher rates 5 may be required in sone instances.

One skillied in the et cefipoeadi bf BWARPIE NeoJ randsdu s specification,
|nclud|ng t he above exanpl es, Lhe optlnun1rate to be applleg In any

_particul ar, casS“P?HéaF59n+“38? yuree sagtbytdn its  broadt®et? sense 10
to be |ncIu5|ve of all cMaqneanmasaleoofslxgnnsu%+ned in Webster's New

Jnternatl ] A Edi ti on, Unabridged (1961) Thus the term
refers to § ghg gngéxg E@G I n mhlch veget ati on may taﬁ%(ﬁoot and

grow, and |ncludes not oWA§®Earth but also 15 conpost, e nuck,

hunus, sand and the |ike, _ : 14,00

When operating in accordance with the present
invention, effective amounts of the acetanilides of
15 this invention are applied to the soil containing the
piants, or are incorporaced into aquatic media in any
convenient fash;on. The application of liquid and
particula&e'solid compositions to the soil can be
carried out by conventional methods, €«ge, pbwer
20 Gusters, boom and hand sprayers and spray dusters. The
compositions can also be applied from airplanes as a
Jdust or a spray because of their effectiveness at low
gosages. The appiicacion of herbicidal compositions
to aquatic plants is usuaily carried out by adding tne
25 compositions to the .aquatic media in the area where '
control of the aquatic plants is desirea. |
The application of an effective amount of the
- compounds of this inveation to the locus of unaesired
- weeds is essential and critical for the practice of the
30 Present invention. The exact amount of active
ingredient to be employed is dependent upon various
factors, including the plant species ana stage of
development thereof, the type and condition of soil,
the amount of rainfall and the specific acetaniiide
35 - employed{ In selective preemergence application to the

g



pt Ied poua'upp@r:t mantxsgrb@v&h 2®0$dé€LAFN$lP" otrpobifid =4k ng t he
mul a e e R, rr Kk Kk Kk al k I
ynyI ‘LSVP QEJB“{'&)VE l’(Eglr %6??1 Elére nglt' 0. @6 QQS%'ﬁlt BS:suq{lydroSg% o
\Arrﬁt hyIR o»r-gehhy: oqgsml déé-s}ynattlomnlﬁeltps ShdddyEr R®Eis+i sopropyl and
en | , t r & | S ORI cor din
to dai ﬁigmﬁéréln ;E )eér rﬁlr?i) Pﬁf%aQEd ounds ic%%rﬁ?ﬁm?gr%&aﬁ 2 v‘g
whegei n lPéYsbREtl‘rw-lUIHCd CHTFSUMR h%%éf‘ﬁFh@ -t 0 W% FE 8L dHRCcHA e

N-(et. hoxy EEE%) @adi%&f 'déOJLDHﬂHaLf@om”%mﬂ sp&di Piearaeri,ani lide. 5.

. Conpound”according.to Cfaim3 M
(n- pr opokpabtikiing 2ther pPOYS cﬁﬁ'@#cév HBCh PRAMYR Brb&céCaRe i de. 6.
Conpound, ggg%qy raﬁn ? giyﬂ&mgb L-sse.

oxynet hyl

N, - (I sopr Jtrifluoronethyl - - met - chl oroacet an| | i de.
7. Conpound ac&reli #grio "@cdm 31%?’83195’“’ in "‘YS broagest sens

CoﬁrﬂSOb%BX}SEEtﬂ}Véﬁngwbr ot @Ipn@éhVéanﬂmﬁt h‘yéo:?.kechhsr eeimed| i de. 8.

ound according to Claim2 wherein RS 3/
in Webster's Hew Internationad Dn.tx nax.y, Secona

. Edition, Unabridged (19Y6l1). Thus the term refers to
any substance or media in which vegetation may take
root and grow, and includes not only earth but also

15 compost, manure, muck, humus, sand and the like,
adapted to support plant growth.

20

in
(T

whh



9. Cbnpound accordlng to Cla|n13 which is N (ethoxynefﬁyl) -2 (éy

-trrfluoronethyl 6" -ethyl-2- chIoroacetaan I de. ccordrng to

Claim8 whichis N-(n propoxyrrethyl) trlfluoro m@'ﬁ

chl oroacetanilide. "t1. Conpound acgoﬁﬁ%ﬁg to Clalnf8 mhlc

N—(isopropoxynéthyl)"? '-trifluoronethyl 6' - et hyl - 2- chloroacetanlllde
Q%npound according to Claim?2 WEEK Ris hydrogen 13. Conpound

accor ing to daim12 which is N—(reepropoxynethyl) 2'-tr|fluoronethyl

chl oroacet ani | i de. 14 : Cbnpound according to Claim1l wherein Ris a [err]

al kenyl radical. 15. Oursh ghrxhﬁﬂthhahnm§4nwmgch IS :

N- (al I yl oxynet hyl ) - 2--tr|fluoronethyl 6' -met hyl -2- chl oroacetanilide. 16.

" Conpound according . to Glaiml wherein R [err]alkynyl radi.cal. 17. Conpound

according to Caim 15 which |Q N

(propar gyl oxymnet hyl) - 2 éfég oro éﬂ 6' - met hyl -2- chl oroacetanilide. 18.

Conmpound accordi ng to d al mad\pherel grrs an al koxyal kyl radical having up -

t® 5 carbon atons. 19. Conpountg§-according to Caim:18 which is

N- ( 2- met hoxyet hoxynet hyl )-2' -trif[ uoronet hyl - 6' - net hyl -

2-chl oroacet ani |l i de.

‘¢ . R

wherein R is cl-s alkyl or alkoxyalkyl or alkenyl or
alkynyl having up to 5 carbon atoms and
5 L Rl is hydrogen, methyl or ethyl; provided
that: i _
when Rl is~hydrog§n, R is isopropyl and
- when Rl is athyl, R is ethyl, n-propyl or
isopropyl. .
- 2. Compounds according to Claim 1 ﬁherein R h
is C algyl.

2-4 '
'3. . Compounds according .to Claim 2 wherein R

1
is methyl.

4. Compound according to Claim 3 which is
. N={ethoxymethyl)~-2'~trifluoromethy!~6'-methyl-2-chloro~-
acetanilids. - o
. 5. Compound accdr&ing to Claim 3 which is N-
(n—propoxymethyl)62‘-tri£1uoroﬁethy1-6‘-methyl-z-
chloroacetanxlxde.

G. COmpound according to Claim 3 which is
v-(isopropoxymethyl)-2'-trifluoronethy1-6'-methyl-z-
chloroacetanilide.

7. Compound according to Ciaim 3 which is
N-(isobutozymethyl)=-2'-trifluoromethyl-6'-methyl-2-
chloroacetanilide,

_ 8. Compound according to Claim 2 whgrein R1
is ethyl. .



(i

Her bi

_hydr ogen,

n- pr opyl

' - met hhyl
wher ei n saNd(@oﬂp@@N@YN@thyﬁﬁ'BrUﬁéxﬁﬁﬁpﬁ9ﬂ?tol‘5"9thY -2-

trifluoromapiyrc@ce®@nitlige.chl oroacetanilide.
d ai m 22 wherein sai ,conpound ropoxypet b 2 stritlLuorpmethyl -
6' - net hyl - 2- chloroacgéa WBP3€°“26 ac%ﬂﬁaggﬂtESnggéé% % ?% Efain122

exyal kyl or -al

Ris 'SODr@pyl‘ﬁﬂﬁm%Qd according to M8MmRs yARi18hhys nR is ethyl,
or isopropyl . -Conposition according to Cl aim-20 wherein ih

sai d conpodm#ﬂéxx&{thmqkﬂﬂﬁﬂtrxxguoremsﬁbsﬂrﬁdne&bgérarng to Caim?21
wher ei n i ncpdiotcaedranid ider.r] is nethyl. 23. Conposition according to

et hhy1 -3 chl or oacaant L AE 98 SocSkATEN B ELld 8, Hhiry BT 27 °°

tion accordin

wher ei n . samé(dsnmuom@xwmemhyﬂseﬂdb@xﬁﬁéuhybweﬁhylt6f+bubvbﬂ%fhyI-

6' - met hyl - %hﬁ@ﬂ% g%&ghgqulde - 27. Conposition according to Caim?21

12. Compound according to Claim 2 wherein
Rl is hydrogen.

13. Compound according to Claim 12 which is
N-(isopropoxymethyl)=2'=-trifluoromethyl-2-~
chloroacetanilide.

14. Compound according to Claim 1 wherein R
is a c3_5 alkenyl radical.

15. Compound according to Clsim 14 which is
N-(allyloxymethyl)-2"'~ *rxfluoromethyl- '-methyl-2-
chloroacetanilide. ' _

a 16. Compound according to Claim 1 wherein R
1§Zc3_5 alkynyl radical. .

- 17. Compound according to Claim 15 whizh is
N-(proparjyloxymethyl)-2'-trifluoromethyl-5‘'-nethyl-2-
chloroacetanilida. .

18. Compound according to Claim 1 wherein R
is an alkoxyalkyl radical having up to 5 carbon atoms.

- 19, Compound according to Claim 18 wnich is
N-(Z-methoxyethoxymethyl)-2‘-triflubromethylfG'-methyl-
2-chloroacetanilide.

Ci on conprising an-adjuvant and a herbicidally

Wﬁmﬂﬂ‘! ound of t%ﬁforrmlao [err] CF3 5 wherei n
R¢ yl or al kynyl "having up to 5-carbon

atons and [err]is hydrogen, methyl or ethyl; ‘provi ded that Wen [err]

S

R

25.. Conposition according to

-

&



ettt S oot B i S R © (¢
“trifluoronethyl-6'-ethyl-2-chloroacetanj1li de. 29. *Cofiposi th orf ac¢cording to

Cl ai m 27 wherein said conpound is N (r&@ropoxynethyl)-2' .
trifluoronmethyl:=6"-ethyl-2-chloroacetanilide. 30. Conposition according to

C ai m 27 wherein said coppound is, i sopropoxynethyl)-2'.- .tri
quofgﬁethyl-G ‘- et hyl - 2¢ Tﬂc#%ﬁﬁﬁ%téﬁ%i%%9éaéésl°@b§6ﬁ§‘éfﬁﬁgaggording to
Cl ai m 21 wher eadj ivasti and onpoartiid stallys dffcsgioe 3mounCorfoi ti on
-according to | rahn | pnpound is N-(isopropoxynethyl)-2'-
-trifIuoronethg%gggiﬁ%%rggdgéénl "ﬂéﬁp33. Conposition according to Caim 20
“wherein in said conpound Ris an al kenyl radical having up to 5 carbon
atons. 34. Conposition accorﬁing to Claim 33 wherein said conpound is

N-(al Iyl oxymet hyl)-2' - L& yioronmet.hyl,; 6 ' - net hyl - 2-chl oroacetani |l i de. 35.
‘Conposi ti on accordi ng t%iééﬁ# 2m2ﬁ;95ﬂrlin said compound R is an al kyny
r-adi cal having up to 5 carbon ms. 36. Conposition according to Caim35
wherein said conmpound is N-(prdpargyl oxynethyl)-2'- :
trifluoro-nethyl-6'~net@il-2-

to C aim 20 wherein in said
t-o 5 carbon atons. 38. Co

raegetanilide. 37. - Conposition according
qg?o nd %Qis_an al koxyal kyl radi cal having up
sttipn according to C aim 37

5 wherein R is cl;s_alkyl_or alkoxyalkyl or alkenyl or
alkynyl having up to 5 carbon atoms and
R,y is hydrogen, methyl or 2thyl; provided
that
| When R1 is hydrogen, R is-isoprop&l and
10 ) When Rl'is ethyl, R is ethyl, n-propyl or
isopropyl. B ' .
21. -Composition according to Claim 20
wherein in said compound R is Carg alkyl.

22, Composition according to Claim 21
wherein in said compound Ry is methyl.

‘23, Composition according to Claim 22
wherein s21d compound is N=-(ethoxymethyl)-2'-
trifluoromethyl-6'-methyl-2-chloroacetanilida.

24. Composition according to Claim 22
wherein said compound is N-(n-propoxymethyl)-2'-
trifluoromethyl-6'-methyl-2-chlorocacetanilide.

25. Composition according to Claim 22
wherein said compound is

® ' N-(isopropoxymethyl)=-2'-trifluoromethyl-
6 '-methyl~-2-chloroacetanilide. :

_ 25, Composition according to Claim 22
wherein said compound is _
N-tisobutoxymethyl)-2'-trifluoromethyl-
§'-methyl-2-chloroacetanilide. ’ —

(84

27. Composition according to Claim 21



—r————

V\,her “ Bml‘m“wmu i's N (nmethoxyet hoxynethyt)-2'- trifluoromethyl -6
l nilide. 39. Me d for conbatting undesirable plants
an cropscmh?cH"conprlses applying t he Iocus t hereof a herbicidally

effective anount of a conpound haV| [err] 3 wherein Ris
C al kylwirred kokpakiejid O R WS I a?EYnyl having up to 5 carben
atons and - [err] is hydrogen, nethyl or ethyl prOV|ded 5 t

when R is hydrogen, ZﬂolSQQﬂﬂﬁ%ﬁnA°QﬂﬁFQMiﬁfqi ﬁ%;fﬁ?ﬂﬂ 2Ris et hyl,

n- propyl

OLnkr 89RT 8Bl cthh J\ﬁa{dﬂq% ascgr-ch H$exHy|i+u B9 wherein in said

conmpound R IS ierr ] al k¥’€ ﬁl' elgllethod g:rto C1a|m40 wherein- in
sai'd conpobfRdf { BPFPNE Them ‘?ﬁﬁﬁ)?ﬂ?\ %% daima41l wherein
sald conpound is. N—Q@thox&nmpdgdﬁxdh aaadddannnnfﬁmalm5°7

' - et hyl -

conmpound i S

g%?ggaggg%nudﬂfiﬁ,ﬁ ,'g\/ﬁwﬁd.&cggggy,ggtﬂﬁp-mm 41 wherein said

N- propox

tr|IuoronethyflSDIR@PGWY¥ZﬁﬂﬂQﬁQ%%Ri1ﬁh1qEﬂ?cﬁﬁF"I1’%ﬁhod according to :
G ai m 41 wherein sai @oconmumsfr o (dr Py Yietdlyd dm 27

trifluoronmeth '
d ain141.mﬂE?éFh"s§Fdd

w

- 2- ch or oa eé.anl | i de. 45ytr,3yl\l_§)t hﬁ)d according to

:rzfluoronethyl-G'-ethyl-z-chloroacetanzlzde.
. 31., Comppsitipn accordina to Claim 21

wherein in said compound R is h,yd;'ogen

32. Composition according to Claim 31
wherein said compound is N-({isopropoxymethyl}-2°-
trifluoronethyl-2-chloroacetanilide.

33. Composition according to Claim 20
wherein in said compound R is an alkenyl radical having
up to 5 carbon atoms. :

) 34, Composition accordxng to Claim 33
wherein said compound is N-(allyloxymethyl)-2'-
trifluoromethyT-S'-méthyl-z-chioroacetanilide.

35. Conmposition according to Claim 20

2

wherein in saié compound R is an alkynyl radical having

up to 5 carbon atoms.

36. Composition according to Claim 35
wherein said compound is N-(propargyloxymethyl)-2'-
trifluoro-methyl-6'~-methyl-2-chloroacetanilide.

37. Composition  according t» Clzim 20

h=re1n in said compound R is an alkoxyalkyl radizal
havzng up to 5 carbon atoms. '

38. Composition according to Claim 37 .

wherein said compound is ﬂ-(nethoxyathoxynetﬁy‘)-7'

w

tr1f1uoromethy1-6'-methyl—z-chloroacetanlllde.

39. Method for combatting.und?sirable plants
in crops which comprises applying to the locus thereof
a herbiéidally effactive amount of 2 compound having

the formula



ﬁtritluoronethyl-6 ' -met hyl - 2- chl or ®acet ani | i de. 46.

Claim40 wherein in said conpound [err] is ethyl.

hod accordin

L

d ai"'n 46 wh

\

|

“Claim 46 wherein said.conpound is .N+{¢ oxynethyi)- e
'-ethyl -2-chl oroacet-ani | ide.. - 48. od according to
sai d conmpound i s N-{n-propoxynethyl)-2"-trifluoronethyl -

gto
ding to
hyl - 6
erein

6- et hyl- 2-chl orocacetantlide. 49.. Method according to Caim45 wherein

sai d conpound is N-(i.soprgpoxynethyl)-2'-

trifluoronethyl-6"-ethyl-2~chloroacetanilide. 50. Method according to

-G aim40 wherein in s@eyconpoung; Rgi s hydrogen 51. Method according to
.-Cl aim 50 wherein said conpoupd/!s RF (i sopr opoxynet hyl )-2' -
trifluoronethyl-2-chloroacetamilide. 52. Method according to Caim39
wherein in said conmpound R is}an al kenyl radical having up to 5 carbon

i
!
|
|
{

:
?
v
[}
:
i
]

atons. 53. Method ackprd
(allyloxymethyl)-2"- tTi
Met hod according to C aim

W C ai m SR, wherein said conpound is N
ocjﬂe hyl - 6' -Tret hyl - 2- chl oroa-etani | i de.
39 efein in said conpound R is an al kynyl

54.

radi cal having up to 5 carbPeg_atons. 55. Method according to Claimb54

wherein said conpound is_N:(propargyl oxyneth
t¥ifluoronet hyfa%r ehet hyR- Qécﬁios oggyg

Ry

5 that:

when R, is hydrogen, R is isopropyl &nd

whan Rl

isopropyl.

said compound R is 22_4 alkyl.

41. ftiethod zccording to Claim 40 wherein in

e e

saié'compound Ri is methyl.

is ethyl, R is ethyl, n-propyl or

40. Method 2czording to Claim 29 wherszin in

42, Hethod. according to Claim 41 wherein

séid compound is.N-(ethoxymethyl)-Z'-t:ifluoromethyl-

6'-methyl-2-chloroacetanilide.

43, Method according to Claim 41 wherein

sazid compound is N-(n-propoxymethyl)-2'-

tr fiuoromethyl-?'-methyl-z—chloroacetani1ide.

44, pethod =2ccording to Claim 41 wherein

s2id compound is N-(isopropoxymethyl)-2'-

triflucromethyl-6'-methyl-2-chloroacetanilide, -
' 25, Method according to Claim 41 wherein

saic compound is N- (isobutoxymethyl)=-2'-

4,

1 is ethyl.i

47. HMezthod sccording to Clsim

in said compound R

said coépound is N-{ethoxymethyl)~-2"'-

tr'ifluoromethyl—-6'~-methyl-2-chloroacetanilide.
46. Method according to Claim 20 whereiq_

46 wherein

trifluoronethyl-6'-ethyl-2-chloroscetanilide.

|)-2 - :
n?Fiﬁ%?gﬁ%?IR%}h%ﬁ aLkePdtngto
i Cl ai m 39 wher edYkyrlySahav Eagpopnto RSi s2aboal kvaysl &yé radi cal having up to
is hydrogen, methyl or ethyl; provided

(&1



Met hod according to Caim39 wh n"said crops- are .corn, sorghum

soybeans, cotton, peanuts, bush beans, wheat and rape. 59. thhog
~according to O ai m 584@her Brithadi accomgdmgd tios Qls(ist MGx yarstrteiln) - 2' -
"trifluoroneshya-éémﬁahhaliB-ghknggggbgghggw§1)69a_Ngﬁﬁggogghégyyﬁ?tIﬁuu
.-undesirablq3Q1 ts l€_c§%g mh|chac?gpr|ses applyi ng Fo the | ocus-t eLeF 6a

her bi ci dal I'y e?a‘[rl"é’é’ti e“8nBERECEF 2RI ¢EChoxynet hyl ) -2 - tri fluoronet hyl -

- et hyl - 2-chl or oacet a#?l i deethad _aret:b@dizugr :eomatinhlr]:?eg?dggggﬁtg: gi g;ﬁn;s

' ean ' hS to the locus, th .

rfoctive momt STPET: Fo et EbBeo b3 SRty 6 - met byl - 2.

chl or ocet arif i dfco rpmethpl v ethytoRbahlpngagetesiabke plants in cotton

whi ch comprises appl 30 tdethsal susrhiREcpb 8:0¢kE6! dRkYsnel fective

amount of M SdaKyEBapybhaZi, L fn’}e’t%ﬁ‘fé" yl -

"-met hyl - 2-chl or oacet ani | i de. +63. or conbatting undesirable plants
in rape which conpri sk. appé shed secoébeihgcus theifooasherbigi dally

SI{?fhgygngfﬁf?F%ﬁﬁﬁg?ﬁffﬂgﬁ%ﬂf%gg c%%%%*?f&%yléﬁg'ﬁephod for conbatting
undasi r abl &¥gifdmoF ane dhisttrhl atvatetanplides applying to the |ocus
t hereof a herb|C|daImg;ﬁfmgggdenfﬁg%?giééhtT Elaim 39 wherein in
N'(Ethoxynggqgl%b%égdﬂglﬁKgéngg g&iean ragical having up to §

carbon atons.

" /B arb ﬂ |' hod according to Gl ai m56 wherein said conpound is
‘@9( tﬂﬂ“ﬂut -2 - trifluogfgpthyl-6 " -met hyl - 2-chl oroacat ani | i de.
. \58 \ i

53. Method according to Claim 52 wharein
said compound is N-(allyloxymethyl)-Z'-
trifluoromethyl-6'-methyl-2-chloroacetanilide.

54. Method according to Claim 39 wherein in
said compouné R.is an alkynﬁl radical having up to 5
carbon atoms. . :

55. Method according to Claim 54 wherein
s5id compound is N-(propargyloxymethyl)-2°'-
trifluoromethyl-6'~methyl-2-chloroacaetanilicde.

S6. Method according to Cla2im 39 wherein in
said compound R is an alkoxyalkyl radical having up to
5 carbon atoms. .

57. Method according to Clzim 56 wherein
s2id compound is N-(methqx&ethoxymethyl)-z'-
trifluoromethyl-s'-methyl-z-chloroacetanilidé.-

58. Method according to Claim 39 wherein
saiq crops are éofﬁ,—sorghuﬁ;.soybeans, cotton,

‘pPeanuts, bush beans, wheat and rape.

59. Method according to Claim S8 wherein
said compound is N-(ethoxymethyl)-2'-
trifluoromethyl-6"'-methyl~2-chloroacetznilide.

60. Method for combstting undesirable Plants
in corn which conprises applying to the locus thereéof a

wt o

*

iy

o)



chl orocetanilide. The text of, the-specification has een r duc <i;)
phat ocopyi ng the applicants original typesgript. ulwuﬂﬂlllﬁﬂn e
amendnents which are difficult to read, The origin ta |n|ng

t hese anendnents may be inspected on t&h€ premni ses of the Patent Ofi

[ herbicidally effactive zmount of N-(ethoxymethyl) -2'-~
' trifluoromethyl=5'-methyl-2~chloroacetanilide.”
, 51. Method for combatting undesxrablo'plants
in soybeans which comprises applying to the lorus ;
thereof 2 herbicidally affective amount of
N-(ethoxymethyl)-2'-trifluoromethyl-5 -methyl-z- ' -
chlorocetanilide,
. 62. Method for combatting undesirable plants
in cotton which comprises applying to the locus thereoﬁ'
a herbicidally effective amount of N-(ethoxymethyl)=-2%-
trifluoromethyl-§'-methyl-2-chlornacetanilide.
' 63. Method for combatting undesirable plants
in rape which comprises applying to the locus therzof a
herbicidally effective amount of N-(ethoxymethyl)=-2'-
trifluoromethyl-6‘'-methyl-2-chlorocacetanilide.

64. Method for combatting undasirable plants
in snapbeans which comprises applying to the locus
thereof a herbicidally effective amount of
N-(ethoxynnthyl)-z'-trifluoromethyl-s'-nethyl—Z-
’hlorocetanxlide.

The text of the specification hss been Teprodused by photoco pyi.ng the applicants oﬁ.gsm.l
typescript. It nay contain a few anendments which are difficult to read. The original
typescript containing these amendaents may. be inspected tho mm.a of the Patent Office
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